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Article I. 

On the Life and Writings of Claude- Louis Be7'thollet, 

By Mr. Hugh Colquhoun. 

There are some men whose characters combine those estima- 
ble qualities which render them the delight of their friends, with 
those splendid talents which destine them to form an era in that 
branch of study to which they devote themselves, — men, whose 
memories should live from age to age endeared to the cultivators 
of science, a generous incitement to their ardour as students, and 
a bright example to their conduct as philosophers. Such a 
friend, and such a man of genius, was the subject of this memoir; 
nor needs there much of prophecy to pronounce that such also 
shall long be the hallowed memory of Claude-Louis Berthollet. 

He was a man, whose thirst after science was strong in his 
earliestyouth,aad remained unabated during the extended period 
of a busy half century. In all this time, neither the perplexing 
subversion f the old system of his favourite study could damp 
his zeal, nor the revolution in the government of his country 
withdraw bis attention from the constant pursuit of chemistry. 
And it surely yields one a pleasure of no ordinary kind to reflect, 
that during the frightful tempests which agitathd the polftical 
world throughout the life of this child oP'fecience, we find the 
sphere of his pursuits to have been placed beybnd the r^ch of 
the ctorm ; nor can a greater^r\^ti ast benmagined than*fhe even 
tenour '"f his useful life pr^l^ents to all the baneful changes and 
[desolating wars that meantime oppressed his country and the 
world. ^ 

During throng life which Berthollet thus devo^drifcr^science^ 
le is uniformly found with a pure and "disinterested ardouv^ 
research, pressing on from discovery to discovery, and using 
iach new step that he gained, as an Instrument of fartlier and 
nore powerful research into the hidd^en relations of nature. 
Independent in bis opinions, he frequently jstanSe alone in 
ioubting, or at least in qualifying the most pi^v&lent dogmas of 
New Series, vol. ix. • * 
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the day, aiM th^se doiibts have been changed by subsequent 
discovery into certain objections against those theories, *iow 
th,at their merits are discussed with more cool discrimination. 
We must not, fiowevev, suppose that Berthollet is always as 
correct as he 4s original, or that his views are as unerring as they 
are profound. On the contrary, he is not only wrong sometimes, 
but occasionally a little obstinate in his prejudices. In return 
for this, however, we find him openly and manfully renouncing 
his adherence to an erroneous opinion the moment that full 
conviction has forced itself upon his understanding. And if, in 
some cases, his errors were of a longer duration, we need not, 
therefore, be surprised, since the amazing ingenuity of his expe- 
riments and of his reasoning has oftener than once, in such cir- 
cumstances, compelled the Avhole world of science, for twenty 
years together, to yield implicit assent to his doctrines. Nor 
was one of his peculiar and most characteristic features the least 
honourable to himself, or the least useful to his fellow men. For 
he was not one of those profound theoretical speculators, who, 
in the energy of their abstraction, forget the practical applica- 
tions of which their discoveries are susceptible. Far from this, 
Berthollet, while he loved science for itself, also loved to teach 
it how to foster the arts. On one occasion in particular, he was 
so eminently original and successful in the substance he em- 
ployed, and the method he pointed oiit, for improving one of the 
most useful arts, that his name was given to his system, and by 
the common sanction of his countrymen, to perform this process, 
was called bertholler, the workman beriholleury and the manufac- 
tory herthoUerie. So that thus, if every other memorial were to 
perish, his name would nevertheless be farhiliar to all his suc- 
ceeding countrymen, while the French language continues to 
be a spoken tongue. 

Berthollet w^as not a native of France. That country claims 
.him along with Cassini, and Winslow, and La Grange, says 
CUvier,^ an the Eloge of which Berthollet is the subject, only 
as the son of h'er adoption, and whom it was her glory to foster 
and to cherish. He w^as born at the family mansion inTalloire, 
near Annecy, iA Savoy, on the 9th of Dec. 1748. F'rom this 
spot, he made bis fii'st^progres^^jto the world, to commence his 
studies at Chambery, in prosecutioi. of which he next proceeded 
to the College des Provinces at Turin, a celebrated establish- 
ment instituted by Charles Emmanuel IIJ, King of Piedmont, 
where 'y of the distinguished men of talent wLich that coun- 


♦ Tha eloquent IJloge Histor'que dc IM. le Comte Berthollet, par M. le Baron 
Cuvier, which, as perpetual Secretary, he read to the Royal Institute of Paris in June 
last, is now before the world/ I take this opportunity of paying my tribute to the 
elegance of th^^oge, and of adt^ing, that I have not scrupled, in prepmng the mate- 
rials £)r this biogrsqmy,, to use it freely, whenever other sources seemed either defective, 
or IHH 
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?try has prod^^ced, have been imbued wit]^ thfeir first thirst for . 
science. 

^ Here the young Berthollet attached himsel/ to* the stud^pf 
medicine, less, it may be supposed, from any viewS of interest 
to be gratified in its pursuit, than from that inclination already 
powerful, which soon became the master passion of his breast, 
for the investigation of those sciences which form the basis of 
the school of Hippocrates. He remained no longer at Turin 
than just to take the degrees in his profession, after which 
he proceeded to Paris, as the future theatre of his speculations 
and pursuits. • 

His first appearr^ce in that capital was a singular one, and 
the first acquaintance he made is a remarkable proof of the open 
frankness of an horfest and independent heart. In that immense 
city, Berthollet had not one friend ; he had not even a single 
introduction to any one. But, at that time, it happened, that 
one of the most distinguished of the medical profession was 
Tronchin, a native of Geneva ; and the young Savoyard con- 
ceived that in Paris he might be claimed as more than half a 
countryman. On this slender ground of introduction he waited 
upon Tronchin, and quite contrary to what the manners of the 
times might have led us to expect, his new-made acquaintance, 
prepossessed at first by his frankness and intelligence, grew 
gradually more and more attached to him, until intimacy ripened 
into firm friendship. Nor did this friend content himself with 
mere professions of regard, but soon, by means of his all-power*' 
ful influence with the Duke of Orleans, Louis, grandfather of the 
present Duke, and then uncle of the reigning king, he procured 
for his protege the situation of one of the physicians in ordinary 
to that prince. In this situation, the independent character of 
the man, and his attachment to science, appeared. For while 
others found their way to rank and riches by their assiduity at 
Court, Berthollet at once and entirely abandoned himself to the 
prosecution of those studies, which continued to occupy and 
engross his whole after life. Let us endeavou^to accompany 
him in his researches by detailing the pririCfpal discoveries that 
he made, by stating the various opinions that he mainj;ained, 
and describing the chief that h5 published, ’whilst we 

occasionally survey the stal^of science in Europe at the era of 
each. 

The first e«|says of M. Berthollet, and his first appearance as 
a philosopher^ are so intimately connected with tne*^e^olutioB 
whijh the science of chemistry was then undergoing, that jt is 
impossible to understand the one, or^ to appreciate the, other, 
without a short view of the leading principles ofdie old and new 
systems. Nor ought we to forget, wheA we find chemist 
somewhat obstinately wedded even to flie absurdities of the pld 
school, the lengtli of time during, which it ruled without 

-m O • 
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dispiute^ and the nui?ib^r of illustrious names which it enrolled 
amqng its disciples. Analogy will suggest to every one that the 
sscme phenofnenr. have accoraparied each successive revolution 
in science/* or in philosophy, or in religion, from the dawji of 
letters in the middle ages down to the present day. 

The radical evil of the ancient system of chemistry, whose 
baneful influence pervaded every part of it, was Stahl’s doctrine 
xif phlogiston. When a metal is calcined under contact with the 
air, it is gradually converted into an incoherent earthy mass, 
forme^^y styled a calx. This calx, according to the old school, 
is itself a simple substance ; and the metal is a compound of the 
calx and phlogiston. When a metal, ther^^re, is calcined, it, 
in their language, is resolved into the calx, Jts basis, and at the 
same time it loses some other thing unknown, — the ideal prin- 
ciple named phlogiston. To this- hypotb^ssis, the processes of 
experimenting, as they improved, furnished an insuperable objec- 
tion. When a metal is converted into a calx, or gets rid of part 
of its composition, viz. phlogiston, it increases considerably in 
weight ; and, on the contrary, when a calx is brought back to 
the metallic state, when it gains its phlogistic constituent, it 
loses precisely the amount of iveight which it had previously gained. 
That is to say, the simple basis, the calx, is heavier than when 
to this same basis there is superadded phlogiston. To any 
unprepossessed mind, this objection is fatal to the hypothesis of 
Stahl ; but men, bred up in any scientific creed, are not so easily 
induced to renounce their first belief. And, accordingly, the dis- 
ciples of Phlogiston only declared that this substance is specific 
cal ly light y or has a principle of levity; or to speak more clearly, 
that it paralyses the action of gravity. 

However, the science of chemistry continued to advance, and 
her busy votaries, in every quarter of Europe, by the ardour of 
their researches, were every day making new and interesting 
experiments, the results of which circulated among them with 
^legtric rSipidity. It is plain that in such a state of things, any 
theory, which ever;^ day put to the test, if radically vicious, must, 
notwithstanding its weight or prevalence, have its errors at length 
exposed ; and after a struggle, perhaps severe, be utterly over- 
thrown, and for ever discardedUfc^'Vccordingly, whilst every ♦'other 
chemist in Eui^pe, with an obseqifiousness unfortunately more 
to be lamented than wondered at, was perplexing his judgment, 
and oven distorting fact itself, in order to =adapt /iie phlogistic 
theory *lS^tfie progress of science, Lavoisier f^t it every day 
inofe and more impossible to admit its accuracy. The impqrtant 
discov#iries ql^^^lack, Priestley, Scheele, Cavendish, and others, 
respeeting %i^|i^bus airs, and the phenomena attendant on the 
calcination«of metals/at an early period seemed to him, not cor- 
Tec^ve but «i|bversive of the system of Stahl. And the process 
e^reaaoning by which he graoually arrived at his results is at 
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» * * 

oncf so simple and so conclusive, that*one cannot avoid woin« 
derii^, with Cuvier, at the modest style which he assumed in 
arguing in support of the Aiftiphlogistic Tha>ry,* pn the ohe 
hand, and at the confident tone of the obstinate phlogistians on 
the other. Lavoisier reasoned nearly as follows : 

A metal calcined invariably guiW a considerable increase of 
weight. In any given close vessel, only a determinate portion ^ 
metal can be calcined. Heat may be applied to the vessel m 
every various degree, and for any length of time : the quantity 
of metal which may be calcined within it has neverthdess its 
fixed limits, and calcination in such a vessel, once brought to a 
period, can never he renewed. But if the vessel be now 

opened for a short ^me, and a fresh supply of atmospheric air 
admitted, the process of calcination may be renew’ed, and again 
carried on, but within the same limits as before. In the open air, 
metals may be calcined to any extent. After calcination in a 
close vessel, the body of air originally included has lost consider-, 
ably in volume and weighty and has changed several of its proper^ 
ties. The increase of weight gained by the metal measures the 
exact loss of weigh t sustained by the air, so that the weight of the 
whole remains unaltered. From these premises, Lavoisier con- 
cluded, that since the presence of atmospheric air is essential to 
calcination, since a given quantity of air serves to calcine only a 
given quantity of metal, and since this process invariably trans- 
fers a given weight from the air to the metal, calcination must 
consist in the absorption of a ponderable principle from the air. 

Surely no process of reasoning could be more simple — ^no 
results seem more inevitable than these ; and just at this time an 
experiment made by Dr. Priestley enabled Lavoisier to give an 
analytical demonstration of his theory. 

When mercury is calcined in a close vessel, it is gradually 
converted into a red coloured calx : at the same time a portion 
of the confined air disappears, and the residue is incapable of 
contributing to new calcination, or of maintainiqg eiftier com-* 
bustion or respiration. If the red calx bejiow exposed to a 
stronger heat in contact with this deteriorated air, the metal and 
the air simultaneously assume their original appear^nocf and 
recover their original properti^’'^^.^^ The phenomena of this expe- 
riment at once furnished Lavoisier with the analytical and syn- 
thetical tests of his theory, and enabled him to prove that atmo- 
spheric air is^^o element, but a compound substance, of which 
one constituent can support combustion and respirati&n, w'hiie . 
the qther cannot. • . * • • 

He next generalized the subject by showing that in ali com- 
bustions, a portion of the atmospheric ajr combines with the 
combustible. ' , • 

There still remained one serious deficit in tjie proofs of tthe 
truth of this theory. This arose from a phenomenon attending 
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the solation of metafe in acids : — ^whence results sc^consider^ble 
a quantity of inflammable air ? If the sole constituents of sul- 
pUuric acid be sulphur and oxygen, whence comes it that when 
it is brought into contact with a metal, with the addition of a 
little water, so large a quantity of inflammable air should be pro- 
duced during their reaction ? This objection, which at first 
appeared unanswerable, w as soon converted into a proof of that 
theory which it threatened to subvert, by Cavendish’s great 
discovery of the composition of water. He proved it to be no 
longer xan element, but formed it by combining its constituents, 
oxygen and inflammable air. This experiment was eagerly laid 
hold of by Lavoisier, and repeated by him his associates in 
1783. And now Lavoisier’s theory wa^ established by an 
unbroken chain of reasoning from experiment, connecting the 
double processes of synthesis and analysis in its support, such as 
should have constrained all enlightened chemists to renounce 
for ever the ancient system of error. 

This, however, was far from being the case : and the sketch 
which has just been given of the fundamental principles of the 
old and new systems of chemistry is necessary on two accounts 
in a life of Berthollet. It is necessary in the first place to under- 
stand the errors under which he laboured while yet he remained 
a staunch adherent of the theo-ry of Stahl ; and it is so in the 
second, to explain the large share which his subsequent reason- 
ings and discoveries had in elucidating and supporting the 
theory of Lavoisier, after he became fairly convinced of its truth. 

The first extant memoir of Berthdllet (which appeared in the 
Journal de Physique for 1776), the subject of which is Tartarous 
Acid, seems never to have been laid before the Academy of 
Sciences. The first which our chemist appears to have submit- 
ted to that learned body, is an essay on Sulphurous Acid, read 
in the end of the following year. It is the custom of the Aca- 
demy, it ^may be here remarked, upon receiving any original 
memoir, to appoint one or more of their members to examine 
into its merits, and to report on them. Lavoisier was not unfre- 
quently one oL those who reported on Berthollet’s earliest 
memoirs, ^nd they all furnish most striking proofs at once of the 
extreme repugnance of the lat!fer"tq adopt the doctrines of’ the 
new theory, even when these seemed most necessary to him, 
and of the great respect which the former showed even for the 
errors o/ qur chemist, whose genius from the first hb fondly and 
^tenderly cherished. ^In this memoir on Sulphurous Acid, while 
Berthollet is compelled to. admit that sulphur during its combus- 
tion unites with a portion of atmospheric air, he nevertheless, iu 
viewing its constitution, most wantonly encumbers and per- 
plexes his g!?iplanations" with an unsparing use of the phlogiston 
of Stahl. Lavoisier regarded sulphur as a simple body, sulphu- 
rous acid as a compound of that body with a certain dose of 
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oxygen, and slulphuric acid as the same l3as« united to a greater 
proportion of the same air. Berthollet, on the other hand, in 
his view of the constitution of aralphur and its tf^o acids, gives* a 
striking specimen of the old school of error driven to extremity, 
and unable either to cheek the progress of experiment and know- 
ledge, or to go on with it. Sulphur, says Berthollet, is not a 
simple body, but a compound one, and its constituents are phlo- 
giston and a base ; sulphuric acid is a compound of phlogiston, 
the same base, and vital air or oxygen gas ; and sulphurous acid 
is the same base united to less vital air than exists in sulphuric 
acid, and to less phlogiston than is found in sulphur, tf this 
complex explanation be deprived of the phlogiston, with so 
large a dose of wbjch it is combined, the exposition of the 
nature of sulphur and its acids given by Berthollet is not really 
different from that of Lavoisier. At the same time it is difficult 
to conceive how that chemist could preserve his patience at 
seeing theories, otherwise so excelient, wholly spoiled, and 
talents which might have been so usefully exerted, wholly frit- 
tered away by the bigotted support of a system which every 
day^s experience made less and less defensible, and in defiance 
of a simple yet just doctrine, of which he had several years before 
developed the outlines, and had now nearly completed the 
proofs. Yet, at this time, he stood single in the Academy, and 
even Berthollet, vhile he admits the Lavoisierian principle of 
the presence of oxygen in these acids, cannot rest satisfied until 
he confuses and perplexes every thing by superinducing the erro.- 
neous views of Stahl upon the plainest facts and the simplest 
theory. 

It seems surprising too, that a man who thought so freely for 
himself as Berthollet’s whole after life proves him to have done, 
should so long have remained attached to the ill-founded system 
of Phlogiston. Yet, independent of the force of prejudice, 
which, once deep-seated, rules with most power the strongest 
minds, it is no more than justice to Berthollet to^state, that Jie* 
himself, in a memoir, read to the Academy.ij;! the beginning of 
1778, on the subject of Sulphuretted Hydrogen ^las, details the 
experiments which became the foundation of a subsequent 
mateflal restriction of the theoiy of Lavoisier. Of course, even 
if the conjecture of Cuvier he correct, that neither Berthollet 
nor Lavoisier at that time saw all the consequences resulting 
from this expo^ment^ yet as the former chemist, in.afev^ years 
after, resumed the subject, and was the first, by many a year, to 
lay dpwn this very limitation of the doctrine of the latter, it is 
fair to suppose that, even at this time/ he musdt almost son 
inscn, have felt a pow^erful, and in this case a well-grounded 
prejudice, against a leading part of the i\ew system. 

It was unfortunately laid down by Lavoisiei^, as one of his 
fundamental principles, that oxygen constitutes the sole prince 
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pie of acidification. ^In his memoir Berthollet shtws that sul- 
phuretted hydrogen gas, in which oxygen is not present, never- 
theless iill the functions (f an acid: and surely it seemc 
reasonable that a doctrine opposed in toto by every one, should 
not first be received as generally correctoby him who alone had 
discovered any just grounds for qualifying one of its leading 
principles. Yet it is strange enough that this very man proved 
eventually the first leading chemist who did admit the just doc- 
trines of the new theory, and it seems stranger still that those 
who held out longest against its truths^ were also the first to 
embrace and defend its errors. But so it was ; for Berthollet’s 
subsequent assertion, arguments, and nume^^us decisive experi- 
ments, all proving oxygen not to constitute the sole principle of 
acidification, fell for many a year unheeded on the ears and 
understandings of men of science, until the united force of the 
facts brought forward by Gay-Lussac, Thenard, and Ampere, 
joined to the profound and admirable reasoning of Sir H. Davy, 
at length established the accuracy of this limitation and qualifi- 
cation of the principles laid down by Lavoisier. 

In another memoir of our chemist, on the Nature of the Vola- 
tile Alkali, presented soon after to the Academy, he announced 
a theory of his own upon the subject, which proceeded upon a 
basis altogether erroneous. This essay was entrusted to Lavoi- 
sier, to report upon its merits to the Academy, who, with disin- 
terested tenderness for the honour of his antagonist, dissuaded 
him from committing himself by the publication of his system ; 
and Berthollet’s conduct is not less* to be admired for the assent 
which he immediately yielded to the kindness and to the expe- 
rience of his adviser. The memoir was not published. His 
reputation was thus not publicly staked in support of any erro- 
neous system ; and the stimulus which this very restraint gave 
to the ardour of his researches, led him a few years afterwards to 
one of his most elegant discoveries, that of the true nature of 
the«volatile alkali. It is impossible not to esteem so much gene- 
rous co-operation qn the part of these two illustrious chemists, 
eager only for tfie advancement of science, and opposed as they 
then <vere,in many of fheir views ; yet the younger remaining as 
free from distrust of his antagonist’s advice, as the elder "was 
untainted by jealousy of his rivafs reputation. 

In the subsequent experiments of Berthollet on the decompo- 
sition- of nitje, phenomena presented themselves^f so easy an 
explanation on the antiphlogistic system, that it seems astonish* 
ing^how even;i, prejudice itself could avoid the discovery of, the 
true cotmposition of nitric, acid. At this time, however, Berthollet 
was prepossessed against the truth, he clung to the old system, 
and was, rsvvarded accordingly : for the fine discovery that 
oxygen anS azote^ are the constituents of nitric acid was thereby 
reserved for Cajvendish. 
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Jt is unnecessary, however, to detail all^he sepamte difficul- 
ties in which Berthollet was involved in common v^ith the high- 
est intellects of his day, from the same cause, ftiat of having the 
mind previously warped by prejudice. Nevei; was there a 
system which can bear*the test of cool unprejudiced examina- 
tion less than Stahl’s theory of Phlogiston. That Proteus- 
principle, which performed the most inconsistent and contradic- 
tory functions ; sometimes possessed of weight, tangible, and 
easily confinable by the simplest mechanical means ; at other 
times, imponderable, invisible, and eluding all the efforts^ i)f the 
chemist to confine it within the compactest vessels ; at other 
times, possessing ^'iven a principle of levity ; — the chemical 
faith of the times, e^t enthroned on the understandings of all 
men of science. And though nothing was more simple than 
Lavoisier’s whole process of reasoning, while no result could be 
more inevitable than his, the leading doctrines of his theory had 
been propounded in 1773, and their proofs were nearly .complete 
in 1777 ; yet they gained no adherent of any note until so late 
as 1785, when Berthollet became a convert to the truth of the 
system. Sq long previous to this, however, as 1777, we have 
seen him obliged to admit in his memoir on Sulphurous Acid, 
which was afterwards printed in 1782, that sulphur unites with 
oxygen during its combustion and acidification, and that it is 
heavier in consequence of it. And in another memoir, printed 
in the same year, in his Researches on the Augmentation of 
Weight which Sulphur, Phosphorus, and Arsenic sustain, when 
they are converted into Acids,^’ he employs the same doctrine. 
In this latter essay too, he expressly confirms the observation of 
Lavoisier, that any given volume of air is diminished during 
combustion to an extent, the weight of which is precisely gained 
by the combustible. It is in a memoir read by him in 1785, on 
the subject of Oxygenized Muriatic Acid, that he made a full and 
manly confession of the change which had taken pl£u:;e in his 
opinions, and in that very memoir combats Guytoa de Morve^u,* 
one of the most illustrious disciples of the phlogistic school. 

Previous to this time, however, M. Berthollet had givgn to 
the world several works, all of the highestfscientific merit, and 
some*at ths same time of gj^eat practical value. Thus he was 
the first person who took an accurate view of the constitution of 
soaps, in his essay published in 1780, on the Combination of 
Oils with Alk^ies, Earths, and Metallic Oxides. therein 
showed that soaps are true chemical compoynds, analogous in 
their j;iatu re to salts, and*in which the oily princifjle performs 
the part of an acid. He also showed thfift this prfticiple is capa- 
ble of forming soaps, not merely by combining with the fixed 
alkalies, potash and soda, but also with thfe volatile alkali, with 
the alkaline earths, with the earths proper, with the metalfic 
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oxides, and in short \v^th every substance which, inRjombinaiaon 
wi^h the stronger acids, forms a salt. 

In the same year he published two memoirs, one on the 
Nature of Animal Substances, a subject which he more fwlly 
elucidated afterwards on the occasion of his brilliant discovery 
of the composition of ammonia ; the other, on Phosphoric Acid, 
in which he succeeded in proving, that this acid exists ready 
formed in the animal body, and that it is not a product of 
putrefaction, or of the artificial processes employed to separate 
it, as Was believed by some of the most eminent chemists of the 
day. 

In 1781 he was elected Member of the A<!ademy of Sciences 
at Paris, in preference to the celebrated Fourcroy, Quatremere 
d’Isjonval, and other competitors. This was one of the most 
distinguished learned bodies of which he could be chosen a 
member ; and long previous to the close of his life, he had been 
elected into almost all the celebrated scientific societies in 
Europe, who were proud to enrol such a name as that of Ber- 
thollet among their fellows. 

In the year 1784, M. Berthollet again found a competitor in 
M* Fourcroy, though the result was a different one. The death 
of Macqiier left the chemical chair at the Jardin du Roi vacant, 
and M. Buffon, Intendant of that Institution, bestowed it on 
Fourcroy in preference to Berthollet. It is said that Buffon’s 
vanity was piqued by the idea that the Duke of Orleans, who 
supported Berthollet’s interest, had not paid him sufficient court 
on the occasion ; but we may well'say witli Cuvier, that there is 
no need to recur to such a motive for the explanation of the ill 
success of Berthollet. For if his chemical acquirements and 
originality of thought procured him the seat in the Academy 
before Fourcroy, the fascinating elocution of the latter equally 
entitled him to be preferred to the professorial chair, which 
immediately under his auspices, engrossed the attention of 
"crowds of admiring pupils. 

Let us not here^* 'however, omit to mention, that one of the 
situations which had been held by Macquer was at this time 
conferred on Berthollet. He was now appointed Government 
Commissary and Superintendant of the Dyeing Processes'; and 
it may be supposed that this nomination necessarily turned his 
peculiar attention to the study of that useful art, into which he 
by and Uyedntroduced so many capital improveiFT^nts. 

The next memoir published by our chemist appeared two 
years after this, on the occasion of his succeeding in discovering 
the mode of obtaining the caustic fixed alkalies in a state of 
complete purity. This discovery, although not one of the lea.^t 
useful^ is^certainly not one of the most brilliant of those made 
by Berthollet, and indeed is chiefly remarkable as a proof that 
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ev»:i at thi^ early period he stood pre-eminent among the 
chemists of his day, by his superior acquaintance with tlie 
resources of analysis, and by his greater penetratfon in fore- 
seeing the new applications of which they were susceptible. 
But although this is not one of the discoveries which redounds 
most to the fame of the individual, it is one which has contri- 
buted most materially to the advancement of science. The 
pure caustic alkali has continued ever since that moment a most 
powerful instrument in the conduct of almost every department 
of analysis, in the animal, the vegetable, or the mineral •king- 
dom ; and to it we are especially indebted for almost all the 
knowledge we possess respecting the constitution of the pre- 
cious stones, and c4her refractory mineral compounds. The 
greatest eclat does not always attend tlie most useful improve- 
ments. 

The year 1785 was on many accounts a remarkable one in the 
life of Berthollet. In it he had the honour of being the first 
French chemist of any note who acceded to the doctrines of 
Lavoisier ; in it he gave to the world his brilliant discovery of 
the composition of ammonia ; and in the course of the same 
year, he published his first essay on the Nature of Dephlogisti- 
cated Marine Acid, or Chlorine, thus entering upon a field from 
which he afterwards reaped so rich a harvest of fame. 

The constitution of azote and its combinations had long been 
a bar to the progress of the Lavoisierian doctrines. Nothing 
can be more strongly marked than the difference which exists 
between the natures of animal and vegetable substance, yet 
there was no subject whose investigation proved more difficult 
for chemists, than the cause of these distinctions. One of the 
first steps towards distinguishing these characteristics was made 
by Berthollet, when, in 1780, he sliowed that a large proportion 
of azote forms an invariable constituent in every animal sub- 
stance. Still, however, the prominent part which azote perforips , 
in chemistry organic and inorganic, long continuell an impene- 
trable mystery, and remained one of the la^ most serious 
obstacles to the establishment of Lavoisier’s theory. Nor need 
this mystery be wondered at, for at this tiihe neither the com- 
position of ammonia nor of nitric acid was known, and water, 
which so often mingled itself in every analysis, was yet regarded 
as an element. 

The destruct'K^e distillation, or the spontaneous putref^fctibn of 
animal substances, gives invariably as one preduct a^quantity of 
the volatile alkali : the same process appljed to a vegetable prin- 
ciple, as certainly produces a substance of an acid nature. 
Bodies belonging to eijther class, when abandoned to spontane- 
ous decomposition, yield matter which is* eminently atfapted 
the support of vegetable life ; but in addition to thi^, subjects of 
the animal kingdom, under certain circumstances, are charac- 
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terized by generating"’ a great quantity of nitric aci&, during Ahe 
progress ot decomposition. In what state of combination, it 
was vainly usked^ do these three''singular products, azote, am- 
monia, and nitric acid, or their constituents, exist in the animal 
body ? It has been already remarked tliat Berth ollet proved azote 
to be an invariable constituent of animal matter : he now pro- 
ceeded a step farther by making the famous discovery that 
ammonia is a compound of azote and hydrogen. The only 
blank remaining to be filled up, with a view to the complete 
develQpment of animal nature, was the exploring of the nature 
of nitric acid, which was successfully performed by Berthollet^s 
friend, Cavendish, who showed it to coi^'^ist of oxygen and 
azote.* Berthollet was now enabled to for^ji a completely new, 
simple, and satisfactory theory of the constitution of animal 
substance, founded entirely on expeiiment, and accounting 
easily for every appearance which had hitherto erubarrassed the 
chemist. Animal substances, said he, differ from vegetable, by 
containing a large proportion of azote as an invariable constitu- 
ent. During destructive distillation, or during putrefaction, the 
elements of the complex animal princijdes are disunited, and in 
obedience to the new affinities which are thus called into action, 
unite in new proportions, and form with each other more 
simple combinations. The azote, at this time disengaged, has 
a strong tendency to unite with the hydrogen (another invariable 
constituent of animal substance), the instant it is set free, and 
the product is ammonia. In a situation favourable to the union 
of the azote with oxygen, there will also be a formation of nitric 
acid. 

Nothing could be more simple — nothing more complete, than 
this explanation ; and by combining with it the brilliant disco- 
very made shortly before by Cavendish, that water is a compound 
of oxygen and hydrogen, a lustre was shed abroad upon the 
science in every quarter, illuminating even those regions over 
which obscurity had previously hung her deepest shade. In 
almost every depjartment of chemistry, there had till then been 
a i\umber of' important facts unexplained, and seemingly 
isolated, but wliich the intimate relations subsisting between the 
composition of these three substances served at once to ’'eluci- 
date and to connect. Chemistry, at this period, was at that 
stage of advancement, when an immense mass of facts had been 
accumulated, which, however, had no apparent^ependence on 
each other, but whjch only required the regard of a master spirit 
to be throwli over them in order at once to appreciate thei|: indi- 
vidual value, And their Vnutual relations, to penetrate the general 
and uniform laws and principles which govern them all, and to 

y • 

So simultaneous^ were these important discoveries in the neighbouring kingdoms, 
that the private letters of the emulous friends, mutually announcing the discovery of 
each, are said to have actit.Ily passed each other on the way. 
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combine th^ into a simple and well-digested whole. This ' 
undertaking was made practicable after the§e discoveries* of 
Berthollet and Cavendish, anrf the mode in which Lavoisier and 
Berth ollet performed it ranks them among the first philosophers 
of the age. 

As Berthollet was by this time confessedly one of the very 
first chemists of France, he almost necessarily became one of 
those who now undertook to introduce an important reform into 
the language of that science of which they had completely 
changed the system. Lavoisier, Berthollet, Fourcroy* and 
Guyton de Morveau, combined to plan and organise a new phi- 
losophical chemical nomenclature. Such an undertaking had 
long been a great doisideratum, of which every day’s experience 
made the necessity more pressing and imperious. After the 
important discoveries which had been made, and the many new 
views which had been introduced into the science, it became a 
matter of very great ditticulty to describe the one or to explain 
the other in a language which had a constant reference to the 
phlogistic system. For Lavoisier and his confederates, this was 
wholly impossible, since the basis of the new system rested on 
the subversion of the old. They accordingly set about a radical 
reform where no palliative measures could be available, and if, 
after all the changes they effected, and all the improvements 
they introduced, by their Methodical Nomenclature,” there 
should still be discovered not a few omissions and anomalies, 
any feeling of regret that they did not do more should be 
absorbed in the gratitude that is justly due to them for having 
done so much. 

Indeed it w^ould be difficult to point out how even men so 
' gifted as they were could have employed their talents in a man- 
ner more beneficial to science, than in the construction of this 
new language. The imagination can hardly conceive a more 
barbarous, repulsive, unmeaning chaos, than the chemical ^ 
nomenclature had for more than a century presented. It was 
founded by Stahl in 1720, and it is easy to -sifp^ose how little 
the first attempt at methodising chemical facts, made in t the 
very infancy of the science, would suit tlfe rapid progress of 
discovery which characterised the 18th century. It retained 
not a few of the unintelligible terms of the alchemist, and more- 
over was adapted to the system of Phlogiston, so as to be wholly 
void of meaning when detached from it. Thus thS accSss to 
knowledge was rendered unnecessaflly thorny and difficult, 
while ibe initiated found tlie science itself proportionally less 
advanced. Nothing could be more wil&ly arbitrary than the 
names then affixed to the various chemical bodies, forming a 
jargon in which men?and gods, beasts, fislT,*and fowl, aftd things 
of the inanimate creation, all found a namesake Which the inven- 
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tor intended according to his varying whim; now^as a con^pU- 
ment to heaven^ and now as a mark of regard for aught that 
struck his fancy in or upon the ekith. Nay it would seem thsLt 
some men of 'very perverse inclination endeavoured by the name 
to mislead and deceive the uninitiated ds to the thing ; — as it is 
difficult in any other way to account for a fact such as that three 
most deadly poisons, the acetate of lead, the chloride of anti- 
mony, and the chloride of arsenic respectively, should have been 
styled the sugar of lead, and the butter of antimony and of 
arsenic. In fine, system was unknown, — there was no co-ope- 
ration, but each in his turn, in this important work, invented for 
himself; and the greater part of the name#^*thus bestowed have 
no reference to the subject designated, and are totally indepen- 
dent of methodical arrangement. 

That after the total revolution which the science had under- 
gone, it could continue much longer to be tolerated, was impos- 
sible ; and so early as 178*2, Guyton, the last of the great French 
chemists wdio acceded to the new doctrines, was nevertheless 
the first to furnish a memoir to the Academy proposing a new 
chemical nomenclature. So soon, therefore, as he became a 
convert to the new^ theory, the four leading chemists in France 
set about providing for the exigencies of the science, by furnish- 
ing it with a new methodical nomenclature. 

The first principle in planning the new nomenclature was to 
connect the words with the things they were intended to repre- 
sent, as is shown in the only w^ords they truly invented, oxygen, 
hydrogen, and azote ; — the next was so to methodize them, as 
to present a connected view of the chemical facts then knowm, 
at the same time endeavouring to provide for the future exten- 
sion of the science. The roots of new^ denominations employed 
to express bodies of recent discovery w’ere drawn from the 
Greek language, partly to avoid entirely any connexion with the 
barbaro’Us system previously used, and partly because this mode 
afforded a fecility of expressing a compound substance by an 
easy compound^tiame, at the same time that, by varying the 
terminatioLi, it w^as easy to mark the different states of the sub- 
stance so compounded. Thus these terminations are the same 
in analogous substances, and to name them conveys at oiice the 
nature of the composition to which each is appropriated ; and 
by this method there was introduced the greatest precision and 
accuracy Jnto the whole science, in which system immediately 
took the place of chaos. " 

Of the great benefits conferred by this new nomenclature on 
chemistry, it is impossible to doubt; and of the philosophical 
views on, which it was constructed and arranged, the success 
with which for many years it adapted itself perfectly to every 
improvement in the science, is sufficient evidence. Indeed, it 
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is ^nly within these few^ years that the new views which have 
been taken of the nature of chlorine and iluory:ie, the discovtjry 
of iodine and cyanogen, the decomposition of the afkalies, ana 
the. electro-chemical theory, having together introduced more 
enlarged and phiiosopltical ideas of the nature of combustion 
and of chemical affinity, than were entertained by Lavoisier, 
BerthoUet, and their associates, a corresponding modirication of 
their nomenclature is become necessary. The recent doctrine 
of chemical equivalents too renders this reform still more requi- 
site, and promises to give a degree of mechanical precisfon to 
chemical nomenclature, such as the French chemists could not 
possibly have imagir^d or anticipated. The difficulty now is, to 
bring the leading 'ii:iemists of Euroj^e to concur in any one 
method or set of principles in introducing the innovation. Each 
has his own peculiar ideas on the subject, and for w^ant of some 
centre of reunion, some mode of having a full discussion of their 
separate opinions, there is as yet no immediate prospect of even 
a provisional nomenclature, liow^ever much its want may he felt 
to he injurious to the interests of science. 

We now approach a hrilliaut period in the life of BerthoUet, 
who had not yet however completed his 40th year. In 1787, by 
his essay on the Composition and Properties of Prussic Acid, 
he gave a striking proof of the independence of a mind which 
ever judged freely for itself, and thereby often rose superior to 
the ]>rejudices of the da,y. It was, as has been previously 
noticed, one of the doctrines of the theory of Lavoisier, that 
oxygen is the acidifying principle, and that no acid exists with- 
out its presence. So soon as the leading features of this theory 
hega.li to be received by chemists as correct, an implicit assent 
^ to all its details was given by almost every chemist, save Ber- 
tliollet. We have already seen that in his memoir on Sulphu- 
retted Hydrogen Gas, in 1778, he stated it to perform all the 
functions of an acid, and now again, in this Essay on the*Natur^ 
of Prussic Acid, he found himself enabled, after thfe successful 
issue of an analysis, attended by no ordinary"" to 

declare, that acid contains no oxygeii. - He showed that it 

nevertheless performs every function of an eicid, having affinity 
for and*comhining with alkalies, neutralizing them, and forming 
with them crystallizable compounds, and being again displaced 
from these combinations by the more powerful acids. The ana- 
logy to an unbiassed mind was complete, yetBertholleFs opinion, 
that acids may exist w ithout^ the presence of o»ygen, gained not* 
a singly convert. The new theory now foun^ an imp^cit acquies- 
cence in its errors, not less unreasonable than the reluctant and 
tardy assent which had been yielded to it^' truths. J^^ay, so 
undisputed became its authority, even in those points in which^ 
each man’s own experience should have been his guide, that 
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when Berthollet, nine years after this, again resum^ the sublet, 
a^ain investigated the nature of sulphuretted hydrogen, and 
again conlirmed every former"’ statement he had made, 
though he had long been confessedly one of the first French 
chemists, again found the same ill success in attempting to 
establish an important truth which has only commanded 
general assent since the recent era to which we have already 
alluded. 

But the year 1787 is further remarkable as the date of the 
publfcation of some of BertholleFs most important researches 
into the nature of chlorine. He had already given to the w'orld * 
his first memoir on this subject in 1785 : k was one which came 
repeatedly under his notice, and on each onicasion his investiga- 
tions were attended by results the most important ; at one time 
to the interests of science, at another to the advancement of the 
arts. His experiments on this substance may be divided into 
three branches. The first regards the nature of simple chlo- 
rine ; the second, its combination with oxygen ; and the third, 
its property of destroying vegetable colour. 

The history of M. BertholleFs researches into the constitution 
of chlorine is one of the greatest interest and instruction. The 
views which he adopted have been proved by subsequent expe- 
riments to be erroneous ; but the process of reasoning by which 
he arrived at his results appeared so plain, his conclusions 
seemed so inevitable, and all the phenomena were by its means 
so satisfactorily accounted for, that during a period of twenty- 
five years, his theory w as universally received. Its overturn has 
been the consequence only of the discovery of facts unknown 
at the time of its formation, the metallic basis of the alkalies, 
the new substance iodine, and several others, all of which are’ 
closely analogous in their properties with chlorine. ' 

Scheele, w ho discovered chlorine in 1774, had also the great 
merit 4f taking a correct view of its constitution. He called it 
dephlogistichted muriatic acidy or, in modern terms, muriatic acid 
deprived oj itf nydrogen. Berthollet, on the contrary, considered 
mhrialic acid to be the simple (or at least the till then undecoiu- 
pounded) body, and he regarded chlorine as a compound of this 
simple substance and oxygen. And his reasoning on the‘ subject 
seemed then to be close and irrefragable. 

1/ mimatic acid be digested over the black oxide of manga- 
nese, ‘a portion of it is decomposed, and separates in the state 
'of chloriiv^ gas ; *the remaining portjion is found to hold in solu- 
tion the oxide of manganese at an inferior degree of oyidation. 
Of course, the black oxide has also undergone decomposition, 
and giy^n up a portion of its oxygen ; but not a trace of this gas 
•remains in the liquid. From this, Berthollet concluded, that it 
bad go»e off with the chlorine y and formed part of that substance: 



1825,J of Claude-Loids Bej^kotlet. ^ 17 

in place of which, the modern account is that, muriatic acid 
being compounded of chlorii^^ and hydrogen, the hydrogen com- 
bines with the excess of oxygen in the black oxide of manganese, 
forming icater, while the chlorine, a simple substance, is set at 
liberty. This experiment, however, seemed to Berthollet and 
to all his brother chemists, to furnish a convincing synthetical 
deiuoiistration of the comYiosition of clilorine. His analytical 
proof w'as the following: 

An aqueous solution oi’ chlorine, exposed to the light for some 
(Inys, <^ave off a quenitit]/ of ox ijgen gv/s amounting to nearly one- 
third ot* its volume. After this evolution had ceased, no trace of 
chlorine appeared beliind, the only substance remaining in the 
liquid being muriatic acid. Here, then, the chlorine seemed to 
be decomposed into jiuinatic arid and oxygen. Berthollet mea- 
sured the volume of oxygen gas evolved, and estimating the 
(juantity of muriatic acid formed by throwing it down with 
nitrate of silver, he found himself able to calculate the propor- 
tions of the supposed constituents of chlorine. The modern 
account of the phenomena just mentioned is, that a certain quan- 
tity of undergoes decomposition, its hydrogen combining 

with the chlorine, and forming muriatic acid, while its oxygen 
escapes in the state of gas. Berthollet, how ever, having his 
views of the nature of clilorine now rested on apparently the 
strongest of all grounds, changed the appellation of Scheele 
into that oi' on/genized /mn iatir acid; a name which it retained 
until Sir H. Davy published his new view of its constitution in 

IKK). 

On this occasion, it is proper to observe, that the very extent • 
w of Berlhollet’s acquaintance with chemical facts tended to mis- 
lead his views when once they had taken a wrong bias, and to 
strengthen the confidence he felt in this erroneous opinion, 
Lavoisier had shortly before this showm that no metal egm unite 
w ith an acid, unless it be in the first place combinejl with a dose • 
of oxygen. A'ow, if metallic zinc be put in^o an aqueous solu- 
tiun of chlorine, it dissolves there as silently as^sugar doe§ in 
water, 'lliere is no etfervescence, no evciution of gas, as is 
ordimwily the case during the solution of metals in acids, and 
from the liquid, by the proper chemical reagents, there may be 
separated muriatic acid and oxide of zinc. Here, said Berthol- 
let, the oxygenized muriatic acid imparls its oxygen t4) the •zinc , 
and then, the disengaged muriatic acid combines with the newly- 
J armed oxide, and produces^ muriate of zinc. *In pla^e of which 
the mo^lern explanation is, that the chloAne acts directly upon 
the zinc ; and that when these two substances are obtained in 
the state of muriatic acid and oxide of zilic, a corre^onding 
quantity of water has undergone decomposition; its hydrogen 
and oxygen having united respectively with tfce chlorine andTthe 
metal. 

New Series, vol. ix. 
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Another of the leading corroborations of this theory of the 
nature of cWorin^, it is surely in<:,^resting to give, in order to 
explain fully the grounds on whicli^^the Avhole chemical world, 
with Berthollet at tiieir licad, went into a. great error at a period 
when investigation was peculiarly alive, and continued in it 
during the active researches of a quarter of a century. It 
was this : the weaker acids are unable of themselves to expel 
the excess of oxygen {‘rom the black oxide of manganese, so as 
to unite with the saliliablc oxide; Imt when aided by any sub- 
stance, su!jar for exani]>le, luiving a strong affinity for oxygen, 
the salifiiible oxie'e is then developed, whicimhe acid immediately 
dissolves. Tliis jkerthollet held to be the ]n’ecise account of the 
phenomena attending the solution of the ])Tack oxide of manga- 
nese in muriatic acid. The acid has a strong affinity for oxy- 
gen ; it has also a strong affinity for the salihable oxide of man- 
ganese ; lienee, a poiliuu of it conibi^ies with the excess of 
oxygen, and flics otf in the state of oxygenized muriatic acid: 
the remainder combiea‘s siniultaueously with the salifiable oxide 
thus developed, and forms along with it the common muriate of 
manganese. 

There are i\:\\ more interesting explanations of chemical 
phenomena than those on the one liaiid urged with so much 
force by Bertholhg in support of !iis theory, and those oii the 
other which inodeni science is now enabled to olFer in complete 
subversion of it. It is entertaining to consider each of these 
views even separately, and it is highly useful to compare tlieni 
with eacli other. We thus find as the result of all the intellect 
and research wliich has 'heeii brought to bear on the question, 
that Scheele has I lie praise of having truly viewed the nature of 
that important substance, w hich he had also the merit oi‘ disco- 
vering ; while to lieitiujllet belongs the scarcely smaller lioiiour 
of having overturned the doctrine of Sclieele, and of having so 
firmly erected his own hypothesis iu its stead, that it remained 
unshaken and kjlmost unquestioned, until our illustrious country- 
man Davy succeeded in restoring chlorine once more to its 
original character. - 

( I'ii Lvhitiftfi'ti.) , 


r Article II. 

On thc^ChloyHlr^-of Tiiauium. Bv Mr. E. S. Geofge. 

^ (To the Editors of the Aunab cf Philosophy.) 

' GENTLEOflEN, Cvoz'c T^rrace^ Leeds^ Nov. 13, 1824. 

In a pa^er published in the Philosophical Transactions for 
18:T3, Dr, Wollaston states, that the substance from Merthyr 
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Ty^vil,, which he has shown to be metallic titanium, occurs ajso 
at the Low Moor Iron Work§^ near Bradford, Yorkshire. Hav- 
ing ^ short time ago an opportunity to examine tlie foundation 
of a blown out furnace the Low Moor Iron Works, I found the 
upper part of the stone, upon which the melted metal rests, com- 
pletely penetrated by metallic iron, sulphiiret of iron, and carbo- 
naceous matter, amongst which brilliant cubes of metallic tita- 
nium were thickly dispersed. 

L^pon a portion of this substance reduced to a coarse powder 
^ [ poured muriatic acid ; a large quantity of hydrogen and sul- 
phuretted hydrogen phases was extricated, and after ebullition in 
excess of acid, the iron and earths contained in the slag were 
dissolved, leaving brilliant cubes of titanium having a colour 
between that of copper and gold and possessing great metallic 
brilliancy, mixed with grains of silex ; the carbonaceous part had 
Hoated away wdth the muriatic solutions. 

Having removed tlie grains of silex, (JO grains of the metallic 
titanium were placed in a glass tube, and a current of chlorine 
(from which all moisture had been removed by tlry chloride of 
calcium), passed over them, no action was perceptible, nor was 
the lustre in the least impaired ; on lieating to ig/iitioii the part 
of the tube in which the titanium was placed, a fluid gradually 
condensed in the cool part of tlic tube, and was collected by 
gently inclining it. 

This fluid is transparent and colourless ; it possesses consi- 
derable density ; on exposure to the atmosphere, it emits dense 
white fumes, having a pungent odour resembling, but not nearly 
so offensive as, chlorine; the dense fumes appear to depend upon 
•the presence of moisture ; it boils violently at a temperature a 
little higher than 212^ Fahr. and is recondensed without deconi- 
j)osition ; on the addition of a drop of water to a few drops of 
this liquid, a very rapid, almost explosive disengagement of 
chlorine ensued, attended by a considerable elevatjon of tem- 
perature, and when the water is not in excess., a solid salt is 
formed. , 

This salt is very soluble in water, deliquei^cent, and its solu- 
tion po^lsesses all the properties of muriate of titanium, giving a 
brownish red precipitate witli prussiate of potash, a dark red 
with infusion of galls ; with pure potash a gelatinous precipi- 
tate, soluble in excess of muriatic acid, and after smb^idehce 
nitrate of silver, occasioning in the supernatant fluid a precipi-, 
tate of^ chloride of silver:* ammonia throws dowi^ a white 
precipitate from the solution. * • 

A salt possessing the same properties crystallizes in the inte- 
rior of the tube w hen the chlorine is not freed from hygfcmetric 
moisture. 

To ascertain the composition of the two substance?!, upon 14*6 

c2 
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of the Huiil in a long test tube, I dropped a weighed por- 
tion of water veiy gradually; chkvriiie was disengaged rapidly, 
afid the temperature c»f the tube became considerably elevated ; 
ader ccjoling T fouu<l the loss of weight 4 grs. : the solution 
ga\e with gallic ac.ifl a dark red precipitate. Tliis fluid is the 
perch jori<lo of titaiiiiiug since, by the separation of chlorine, it is 
converted into the [irotodiloride, which becomes the muriate by 
solution. 

f'roiii the difficulty attendant upon the drying of the salt 
(vvliether formed by crystallization in tlie tube, or by the decom- 
position of the perchloride), without rendering a part insoluble ; 
I added water to a solution of muriate of titanium formed by the 
decomposition of tlie perchloride b\r water, and divided the solu- 
tion into two equal parts ; from the one 1 precipitated the 
oxide of titanium Ijy potash; the precipitate when dried weighed 
7 grains, and from the other 1 precipitated the chlorine by 
nitrate of silver ; the chloride of silver when dried weighed 
13 grains, containing chlorine 3'0‘. Hence the muriate of tita- 
nium is composed of oxide of titanium 7, muriatic acid (chlorine 
o*(j4 -r hydrogen 1 — )3*74. Supposing the muriate to be com- 
posed of 1 atom muriatic acid and 1 atom oxide of titanium, 
the oxide is the protoxide resulting from the combination of 
I atom of oxygen with 1 atom titanium, and the weight of tita- 
nium will be it is probable that tlu^ true number is 1)4, as 

indicated by the experiments of M, Ro?=e. From this analysis, 


the compositieu will be, 

3Iaruitc of Tltaniuin. . 

Oxide of titiiiiiiim T-fH) 

^Muriatic acid 3* 7 4 

t)r as Protoeliloridc. 

.* 'l itanium 6-12 

Cldoi'ine 3*64 

nerebJoriilr TitaRiiini, 

Fitaiiium 6*66 

t.diloiine 7*9 1 


J remain, your obedient seia ant, 

E. S. Gf.okgf,. 
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M)\ Gray on the Shnt^ture ofPech^Is, ‘ 27. 


Article IV. 

On the Structure of Pea)/ a)id on the Chijiese Modt of produce 
them of a /ni^ge Stze and regular Form. By John Edward 
Gray. MGS. 

(To the Editors of the Anna/s oj' Philosophy,) 
GENTLEMEN, Dec, 10, 1S24. 

Pkarls are merely the internal pearly coat of the shell, which 
has assumed, from some extraneous cause, a spherical# form ; 
they are, like the shell, composed of concentric coats formed of 
perpendicular fibres* consequently when broken they exhibit con- 
centric rings and fibres radiating from a central nucleus usually 
consisting of a grain of sand or some other body wliich has irritated 
the animal. A pearl having been once formed, the animal con- 
tinues to increase its size by tlie addition of fresh coats, perhaps 
more rapidly deposited on it than on the rest of the shell, as the 
prominence remains a source of irritation. 

The pearls are usually of the colour of the part of the shell to 
which they are attached. 1 have observed them white, rose 
coloured, purple,'^' and black, and they are said to be sometimes 
of a green colour ; they have also been ibund of tw*o colours, 
that is, white with a dark nucleus, wliich is occasioned by their 
being first formed on the dark margin of the shell before it is 
covered with the white and pearly coat of the disk, which, wlien 
it becomes extended over them and the margin, gives them that 
appearance. 

Pearls vary greatly in their transparency. The pink are tlie 
most transparent, and in this particular they agree with the 
internal coat of the siiell from which they are formed, for these 
pearls are only formed on the pinnai, which internally are pink 
and semitransparent, and the black and purple specimens are 
generally more or less opeiqiie. * 

Their lustre, which is derived from the rdlection of tlie 
light from their peculiar surface produced Jjy the curious 
disposition of their fibres, and from their. semitransparency and 
form, greatly depends on the uniformity of their texture and 
colour of the concentric coats of which they are formed. That 
their lustre does depend on their radiating fibres may be distinctly 
proved by the inequality of the lustre of the ‘^Columbian pearls’' 
which are filed out of the thick part near the hinge of the pearl 

• • • 

• • 

* I can with cer<^ainty inform the anonymous aiithSr in the Edinburgh Philosophical 
Journal. No. xxi.p. 4-1, who observes, that “in the Biitish Museum there is or icas a 
famous pink pearl,” that th.ere not only now is one, *but three of these pearls, as he 
might have convinced himself, for they have been exposed to the puiSiic now for these 
last three or four years to my own knowledge. - 
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oyster, Avicula Margaritfera^ so that they are formed like 
that shell of transvei^e laminae, and they coiisequei;^!^ exhib’t a 
plate of lustre on one side which is usually flat, and are sur- 
rounded by brillirait concentric zoixes, which show the places of 
the other plates, instead of the even^ u. jiutiful soft lustre of the 
true pearls. 

Sometime aefo in examininji’ tlie shells in the British Museum, 
I observed a specimen cA Jlarhaht pi icai a, 'y with several very 
fine regular shaped seiniorbicular pearls of most beautitul water, 
and on turning to their su])erb collection of pearls, I found 
several fragments of the same sliell with similar pearls, and on 
the aticntive examination of one of them, which was cracked 
across, I observed it to be formed of a thick coat consisting of 
several concentric plates formed over a piece of mother-of-pearl 
roughly filed into a plano-convex form, like the top of a mother- 
of-pearl button. On examining the other pearls they all appeared 
to be formed on the same j)lan. In one or tw o places where the 
pearl had been destroyed or cut out, there was left in the inside 
of the shell a circular cavity w ith a flat base, a])oiit the depth, or 
rather less, than the thickness of the coat tliat covered the 
pearls, wfliicli distinctly proves that tliese pieces of mother-of- 
pearl must have been introduced w hen the shells were younger 
and thinner ; and the only manner that they could have been 
placed in this part of the shell must be by the introduction of 
them between the leaf of the mantle and the internal coat of the 
shell ; for they could not have been put in through a hole 
in the shell, as there was not the slightest appearance of any 
injury near the situation of the pearls on the outer coat. 

Since tliese observations I leave tried the experiment of intro- 
ducing some similar piec^es of motiier-ot-pearl (which may now' 
be truly so called) into the shell of the Aaodonta Cj/gneus Rud 
Unio Picloruni, wliich I have again returned to their natural 
habitation ; and 1 am in hopes that some persons who have more 
convenience, and are better situated for the purpose, will repeat 
thqse experiments, especially w ith the Unio Margaritifera. t 
found the introduction of the basis oC the pearl attended with 
very little ditficuMy, and 1 should think very little absolute pain 
to the animal ; for it is only necessaiy that the valves of the 
shell should be forced open to a moderate breadth, and so kept 
for a few seconds by means of a stop, and that then the basis 
should be introduced between the mantle and the sliell, by 

* I haveplaco't this sliell with the ytnicu-a:. as, wlien young, it has the teeth of that 
genus; and I have seen an old specimen which would scarcely agree with Lamark’s 

Chrdo edcntufus.p 

•y This shell was described a’:d figured by Itr. Leach in his Zoological Xliscellanv 
under the name of Dtpsus pUcutus. but Dipsas has been used as a genus of Annulo>a. 
I have, therefore, adopted XIr. Humphrey's name; Dr. Leach had changed it to ytp- 
pius pltcalus. — ;-Ttmay be the plicatux of Solander’s MSS. confounded by DUl- 

wyn with the jIJjHIus dubtus of (rmelin, but the pearls are certainly not furnished 
with' stalks,” as they are described in die Portland Catalogue, p, 59, to be in that shell. 
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slightly turning down the former part, aiul pushing the pieces 
to some little distance by means of a stick, wiieu the stop nuay 
be withdrawn, and the anbiial will push the basis into a conve- 
nient place by means iis foot, and of the oO of 40 bases 
which 1 thus iiitroduced, only one or two were pushed out 
again, and these I do not think had been introduced suiliciently 
far. Ill seveial niiicli I aiterv ards destre^ved, I found that the 
bases were always placed near the ])oslcrior slope of the shell, 
where the pearls are situated in the Parhala, 

If this plan succeed, whic h I have scarcely any doubt k will, 
w e shall we able to product' any quantity of as tine pearls as can 
be procured from jfbroad. 3iy reason for believing that this 
manner of forcing the animals of tlic freshw ater bivalves to pro- 
duce pearls, is the invention of the Cliiiieso, a nation celebrated 
for their deceptions and trick, is that in looking over the col- 
lection of shells of ?.lr. ( h Ilinuphreys, I observed that a shell of 
this s])ecics (the second perfect one. that I have seen) was 
marked as having come from China. 

This plan at least is certainly much preferable to the one pro- 
posed by Linneus, and by the above quoted am>nyinous author, 
as the pearls are all of a regular form, uiul that the one best 
suited ibr setting. In cutting these p(,‘<irls from the shell, 
it is necessary tiie vhell slmuld be cut tlirough, so that the 
mother-of-pearl ija.lKm mav he kept in its pi. ice ; fur if the back 
were removed, as it would be were not the shell cut through, the 
basis would fall out, and then tlie |•c•ari would be ’very brittle. 
The only objei'tioii that can be add’tK>*d against tiu.'?»e pearls is, 
that their stuniorbicular and unequally coloured siiles preclude 
them from being stiung, (o- u'^ed any oilier way tlran set; but 
this fault will aiwav.- be the ( use with all arlincially produced 
pearls, as the inumie can only c-ner side, of them; and 
the only pearls that w(fil answer the purp.ose i>f stringing are 
those found imbedded in the cells in the mantle oi’tin:^ animal. 

Ao/c. — Since the abew e wa.s wiitten, riiy friend .Mr. CliildreTi 
lias pointed out to me a paragraph in the •ihicyc.lopedia Brilan- 
mca, vol. vi. ]>. 477v in which i< is stated, Pvc.irls are also pro- 
duced by another artihcaal proces>‘. The shell is opened with 
great care lo avoid injuring tlie animal, and a small j)orlion of 
the exlcviidl surface of the shell is scraped r.fj\ In its place is 
icsevred a splacrical piece of muUier-ol-peail, about the size of a 
sj/tfill arauf of shot. This *erves as a nucleus, on wtiiiih fs depu- 
sg.ed the pearly tluid, aiu! in time forms poftil. ExperiinenU oi 
this^liind have been made in Finland, and have Ceen repeated 
in other countries.’^ 
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Article Y-* 

On the Ut-e of Animal Charcoql as a Jtiux, 

(To the Editors of ihc of Phi lus:>pJn/,) 

GENTLE31EN, 

The great power of \vood charcoal as a ilux for minerals and 
metallic ores has been long known^ and extensively taken 
advanfage of in the arts and operations of chcp.iistry, but I am 
not aware that any application of anin/al charcoal to the same 
purposes has hitherto been attempted. The following fads, 
however, it is thought, furnish sufficient gTounds for believing 
that the latter might prove an advantageous substitute for the 
former, in those cases where its comparative expense would 
admit of its employment ; and they may, therefore, perhaps, 
obtain a corner in the Aiuia/s of Plii/osopin/ if not occupied wdth 
more important matter. 

Being in the habit of using animal charcoal as a dentrifice, I 
nearly filled a brass crucible of moderate size, and about four- 
tenths of an incli in thickness, with ivory-black, for the purpose 
of purifying it by re-ignition. The crucible was closed with a 
cast iron cover, which had a small p-erlbration in it as vent for 
the gas which was extricated ; and in this state was set in the 
fire-place of an air furnace, which was c.ommonly employed for 
heating alkaline lixivia. The fire was not very large, though 
thoroughly inflamed, and the grate door was left wide open. 
The crucible soon acquired a red heat (to which it had, prior to 
this, been frequently exposed), and the gas* burned steadily at 
the aperture in the cover. Being obliged to leave it at this 
period, on my return in about ten minutes, I was a little surprised 
to find the iron cover of the crucible lying by itself, and no ves- 
ti-gp of the latter apparent in the fire-place. On examining the 
ash-pit several rugged pieces of brass were found, and two large 
masses of cinders', firmly compacted together by an upper coat- 
ing of oxidized brass. - In one of these a large stick of the metal 
was imbedded, which broke with a rough coppery appearance, 
but on filing immediately displayed its brassy nature. 

As the heat by which this was effected appeared to me much 
inferior^ to that which brass generally requires for its fusion, I 
exposed some brass wire, about one-tenth of an inch in diame- 
ter, ‘'by' itself in the same fire, and closed the door. After 
remaining there nearly half an hour, it was taken out brolceu 
into two parts. It was become oxidized, and, as it were, worm- 
eaten on its, -surface, and was rendered very brittle in its fracture, 
but* it had not the least appearance of any loss by fusion. 

Endeavouring again to effect my purpose with the ivory-black, 
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I exposed sonie of it in a cast iron crucil>Ie, in the same fire- 
place, and the door open as before. This cyicible "vvas oeljr 
three-tenths of an inch thick, and had occasionally be^n exposed 
for short periods to th^v. greatest heat of this hre-place ; not 
expecting, therefore, tliat it would receive any injuiy in the 
present instance, I left it unnoticed tor about 20 minutes, by 
V* hich time the ivory-black had ceased to emit any more gas. It 
was then taken out, but unlbitan<vtely not in the condition in 
Avhich it was introduced. IN^early half the circumference of the 
crucible for one and a half inch upwards, and a large part.ofits 
bottom, had run into ii complete slag upon the opposite side, 
which happened to Imve i'aUcii lowest ni the fire, and the ivory- 
black was almost coftsumed, from tlie access which the air thus 
acquired to the inside of tlm crucible. The cover and upper 
parts of it had suliered no injury. 

From the great heat which brass and particularly cast-iron 
require for tlicir fusion, vmd the low degree of it employed in 
these ca^es, little dc)ui:»t can be enterlaaned of the superior 
a.gency of animal charcoal as a flux. Both the crucibles it must 
also bo noticed had been formerly used for the very purpose of 
procuring charcoal from wood in a common grate, when it is 
conceived the heat was little infeiior to that in the present 
instance, and the chances of their fusion then otherwise equal. 
Ft might, therefore, be worth the trouiile for those whom it may 
coiicerii, to make one or two comparative expcu’inieuts on this 
subject, Vvith greater accuracy tban tlu) preceding, in order to 
determine it decisively. F, 

is it not probable that in the experiments above detailed, the 
metals were converted into phosphurets by the decomposition, 
of the phosphoric acid I and if so, the increased fusibility would 
probably be derived from this circumstance. — Kdlt. 


ARTICi^E VI. 

Astro}io}nical Observations^ 1824. 

By Col. Beaufoy, FRS. 

Biisncy Heathy near Sianmore, 

Eatitiule 51° 44*3^^ North. Ijongitude West in time i' €0*93''# 

Nov. Emersion of .Tiij'.iter’s third 5 I Mean Tine at Bushe^. 

satellite J 22 • 13 Meaij Time at Greenwich. 

Nov. 21. Immersion of .Jupiter's first 5 Mean Time at Biishey. 

satellite 2 3Iean Time at Greenwich. 

Dec. 7. Immersion of Jupiter’s first 03 33 • 32 5Ican Tiiil> at Bushey, 

satellite J 13 40 13 Mean Time at Greenviich 

Occultatiqn hy the Moon, • 

Oct. 29. Immersion of m Pisces. ..... . OP ^*5 ' Siderial Time. 
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Article VII. 

On ParatonnertcS. 

r 

(To the Editors o t‘ the Anna Is of Phi losopht/.) 

Bee, 10 , 1824. 

1 HAYi: read with iiiuch interest the article in your last num- 
ber by M. Cav-Lusstic, on Paratoiinerres ; and as I have long 
wished to erect one on uiy house in London, 1 should take it as 
a ^Teat favour it* you could, in one of your next numbers, devote 
a few lines to satisfy me and some more of your constant readers, 
who feel equally anxious on the subject wivh myself, as to the 
practicability of placing a conductor to a house in a street in 
London, without endangering, by the attraction of the electric 
fluid, the safety of the houses contiguous, and also whether you 
know of any persons who are in the habit of undertaking the 
erection of such conductors. 

I remain, (jentlemcn, your very humble vservant, 

A Constant Reader. 


A Constant Reader ’ need be under no apprehension of 
endangering the neighbouring houses by erecting a paratonnerre 
on his own. He will observe in our translation of Gay- Lussac’s 
article on that su!)ject, in our last number, that paratonnerres 
are iii general use in the large towns in America, and we believe 
there is no instance on record of mischief of the nature he 
apprehends, having beeir produced by them. When raised to a 
sufficient height above the c/fintne^Sy and furnished wdth sharp 
copper points (if well gilded so much the better), they may not 
only save a building if struck, by conveying the lightning in a 
harmless current to the ground, but also, for the reasons given 
lii our last number, pp. *529 and 438, prevent the stroke altoge- 
ther. The directions given by M. Gay-Lussac, both as to the 
mode of constructing the apparatus, and of fixing it, should be 
carefully attended to, especially observing that there must V;e no 
breaks in any part of the paratonnerre, and that it descend to a 
sufficient depth into a well of w ater, or ground that is constantly 
moist. 

We'are not acquainted witli any artist who has paid particular 
atC'ntion to the subject, but from our l^nowdedge of his abilities, 
and the excellence of ell the philosophical apparatus th^tt we 
have had occ^ion to employ, which has been made by him, we 
should recommend ]\j[r. Newman, of Lisle-street, Leicester- 
sqyare, as^he fittest person we know to be employed on such 
an occasion. — C. and P. 
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Mr. Webster s Reply to Dr. Fitton. 

Article* VIII. 

Reply to Dt\ Fittouh Pap^r in the Annals of Philosophy'^ for 
yiocemher, entitled Inquiries respecting the Geological Rela- 
tions of the Beds between the Chalk and the P nr beck Limestone in 
the South-east of EjiglandJ' By T. Webster, Esq. Sec. G. S. 

( With a Plate.) 

(To the Editors of the Annals of Philosophy.) 

* OENTLLMEN, y'ovemhcr 4, 182L 

It was with some surprise that I read a paper by Dr. Fitton 
in the Annals for November, since it appears to point out as tlie 
])reseut state of my knowledge some letters written by me 
13 years ago on the subject of geology. Although my profes- 
sional avocations ill admit of the sacrihee of time, yet I cannot, 
iji Justice to myself, pass by entirely unnoticed some observa- 
tions in that paper ; and sliould t appear tedious in my reply, I 
TDUst crave the indulgence of your readers, since it is obvious, 
tiiat a few words may depreciate, but that to remove the im- 
])rossion thus produced, inany are often required. 

Dr. Fitton observes, that the geological relations of the beds 
nf sand and clay, which are interposed between the chalk and 
the Purbeck limestone, have been of late the subject of consi- 
derable discussion d" but as he does not state what was the par- 
ticular matter in dispute, and since the general reasoning in his 
paper rests upon his assuming that as decided which was the 
A ery thing discussed though not determined, it is not astonishing 
^that he should have arrived at the conclusion, that the ar- 
rangement and names which I have adopted for the beds in 
the Isle of Wight are erroneous. 

Perhaps this discussion should have been confined where it 
originated, among a few members of the Geological Society^ 
until, {)y a more correct examination, than has been hitherto 
made, of the whole of this part of the series of Englisk^strata, 
the question should have been determined^ yet (anxious only 
for th^ truth), i can have no objection to the tribunal before 
which it has been brought, well knowing it to be always just ^ 
when the facts are laid before it. Had I been previously 
acquainted with Dr. Fitton^’s intention of publishing on this sub- 
ject, I might have been spared the duty of pointing but sbine 
misstatements respecting ipyself, which couLd have originate^k 
only io«the haste which he appears to havu been iq. 

As some apology, howev^ir, for thus occupying thp public 
attention, I think it probable that this will ultimately pjjpve use- 
ful to the cause of geology, by illustrating some pqints extremel}'^ 
important but hitherto obscure, and attended to by ^few persons 
only. - 

New Series^ \or-. ix. 


D 
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Sfhce, I believe, ihe work is but little known, which Dr. Fltton 
h^s described as a standatd publication which has been 
referred to by all geologists in treating on the Isle of Wight,’^ 
and which has now become the subjc'^t of his criticism, it may 
be desirable that your readers should know something of its 
history. 

English geology was, in 1811, only beginning to arrive at 
that advanced state for which it has been so much considered in 
every part of the civiiized world. Many persons of distinguished 
abilities had occasionally bestowed their attention on a subject, 
than wliich none is more capable of exciting curiosity and enthu- 
siasm ; and although little parade was exhibited by men equally 
remarkable for their modesty as for their talents, yet the names 
of Woodward, Michell, Grew, Davy, Smith, Parkinson, and 
many others whose names it would be invidious to mention, will 
ever live in the history of the science. But that beautiful order 
which genius had begun to develope, and to separate from the 
almost chaotic state in which it had been hitherto concealed, 
was yet but imperfectly traced. No fixed principles of classifi- 
cation were established : no types of particular beds or forma- 
tions were pointed out, to which all ought to refer ; but every 
man who had, or fancied he had, a mind capable of arranging 
facts into a system, thought himself at liberty to make the 
attempt in his own way. 

About this period it was, that my attention was accidentally 
led to the subject of geology. Having been originally educated 
as an architect, and much accustomed to the practice of draw- 
ing, I was fixed upon by the late. Sir Henry Englefield to 
examine into a few points which had escaped his notice in the 
Isle of Wight, with the view of completing a work which he had 
composed on that island several years before, and wdiich he was 
then preparing for the press. 

It was not in the contemplation of Sir Henry Englefield that 
I should make a complete re-examination of the Isle of Wight ; 
but, in^prder to accomplish the object which he had in view, I 
felt the necessity of looking more particularly into its stratifica- 
tion, and of applying to it some of the geological doctrines 
which were afloat at that time, but which had appeared smce he 
had been a practical geologist ; and I was in consequence led 
to view the subject very differently from him, and to develope 
genefal sri'uctnrc of the island. 

Sir Henry Englefield, with that liberality of mind which 
rendered Hiini esteqmed by all who knew him, expressed 
his satisfaction that I had exceeded the commission given 
to me, ' assisted me in making another journey to the coast 
^of Dorsfetshire for the purpose of extending my inquiries, and, 
on my return,' far from wishing to appropriate to himself the 
information I had* thus procured, resolved (as he has himself 
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statewi) to givejit to the world in my own* wofds,* thus setting a 
noble example of that strict integrity and refined sense of 
honour which ever distinguishes the. true patron.® , * 

Soj^e of the observation® which I had then made and reflected 
on, led me to perceive tlmt I had discovered ^ freshwater form’- 
ation which had hitherto been unknown to all English geolo^ 
gists; and 1 afterwards undertook a journey, at my own expence, 
for the purpose of studying, with all the attention that circum- 
stances would allow me, a phenomenon so curious and unex- 
pected. The result of this journey I communicated to the 
t Geological Society, and it may be seen in the second volume of 
its Transactions. 

Such has been the commencement of my geological pursuits ; 
and if it had happened fliat this production became a standard ” 
for other geologists (an honour never aimed at or imagined by 
me), it would have proved that it was well thought of by my 
cotemporaries ; but the table wdiich Dr. Fitton has inserted in 
liis paper wall show, that my arrangement was )tot adopted as 
the standard,’^ but that the several geologists who have since 
visited the Isle of Wight had zeal, industry, and independence 
enough to look and think for themselves ; and that if, in most 
cases, their observations agree with mine, it is either because 
both are right, or that such causes of obscurity existed, that we 
sometimes fell into the same errors. 

It is w^ell knowui that since the publication of my letters to 
Sir Henry Englefield, I have made several visits to the districts 
there described, for the purpose of examining them still more 
particularly, thus acquiring the knowdedge of many facts that 
had originally escaped me. Many of these additional observar 
tions I have, sometime since, laid before the Geological Society,*!' 
and while Dr. Fittoifs paper w as in the .press, I w^as preparing 
one wdiich has since been read (see an abstract of it in the 
Aunah for Dec. p. 465) on the same subject. 

^ The discussion to which Dr. Fitton has alluded in the TL)egiii-«»f-- 
ning of his paper, first made its public appearance* in a work 
entitled Outlines of the Geofogy of Englancl and Wah^ by 
the Rev. W. Conybeare, FRS. and MGS.; and W. Phillips, Fllfe. 
and and published in 1822. The passage, which may 

* The work here alluded to was published in ISlG^^ndis entitled “ A Description of 
the principal Picturesque Beauties, Antiquities, and Geological Phenomena, (^thctlde 
of ^V^ht, by Sir Henry Englefield, Bart. ; with Additional Observations on me 
of this Island, and their Continuation,in the adjacent Part of ©orsetshire|^by Thoma^ 
Webster, Bsq. ; illustrated by Alaps and numerous Engrayings by W- and G. Cooke, 
from Original Drawings by Sir H. Englefield and T. AVebster.*’ 4 to. ^ 

*|* See a papSr on the Reigate Stone, vol. v. Trans. Geol.,Soc. / 

on a Freshwater Formation at Hordwcll, yol, i. Second Seii^, Trans* 

Geol. Soc. ^ ^ 

on the Clifbs at Hastings ; not yet published : hiU of which an ab- 

stra<A appeared in the Annals for July, • 

D 
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be seen in the chS^pter On the Beds betweenothe Chalki and 
tlje Oolites,” p. 150, is as follows : 

Having thus traced these formations uninterruptedly from 
the coast into Surrey, it will be our next object to describe their 
appearance on the east of that county, near Merstham and 
Heigate ; and this we shall do somewhat more minutely, since, 
on the ground above stated, — namely, the continuous course of 
each formation from the coast, we feel ourselves compelled to 
dissent from the opinions advanced by a writer of whose eminent 
services to English geology one estimate only can be formed ; 
and w'ho, from the inspection of this single spot, has pronounced 
the Jirestone beds, which we assign to the^ chalk marl formation, 
to belong to that of the green sand, and the range which w e con- 
sider as the true green sand, to be iron sand,'"’ This is followed 
by many details respecting these beds, from observations made 
by Mr. Phillips and himself, who, throughout their work, con- 
tinue to employ the terms green and iron sand according to their 
own views as expressed above. 

The paragraph by Mr. Conybeare, just quoted, was written in 
consequence of a paper which I had, a short time before, read 
before the Geological Society, On the Geognostic Situation 
of the Reigate Stone.” I there endeavoured to show, that the 
section of the country from Merstham to Niitheld is analogous 
to that of the beds below the chalk in the Isle of Wight; slating 
that the Reigate stone agreed with the IJndercliti', and that the 
sand of Nutfield and Redliill below the fuller’s earth pits was the 
ferruginous or iron sand. 

The object of this paper was not to go into a close compari- 
son between the beds in the two places ; but any one who will 
consider with attention tl-e table which 1 originally formed of 
these strata, in the work of Sir H. Engletield, and the following 
passage fiom my paper on the Riegatc stone, may easily perceive 
what \vas my opinion on tliis subject : — 

On putting together all these circumstances, viz. the nature 
of the Reigate fire^stone, and its subordinate of chert and 

ha, M'rdg, its situation below the chalk marl and above the ferru- 
ginous sand ; and comparing it with the nature and situation of 
the green sandstone in other places, for instance, at the 'ilnder- 
cliffin the isle of Wight ; the identity of these foniiatioiis appears 
to me^ as e\uclent as any with which [ am accjuainted ; and vvhat- 
aqoftialies there may be in the history of the English strata, 
here, at least, no difficulty presents itself, but only such 
slight diffitrences as every new locality exhibits.” ^ 

In order that your readers may feel some interest in this ques- 
tion, which is really extremely curious in its nature, as well as 
importafit in English- geology, I must explain, that the. temis 
^iruc green *and and iron sand, as used by Mr. Conybeare and 
myself, are hitend^^i nof ?7tert ly mi nerif logically, or as expressive 
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of nature of the substances found in tlie places spoken of, but 

that they are meant to apply to certain strata or beds of England, 
which have been formerly observed, and so named by EnglisTi 
geologists ; the first from its containing abundance of dark 
green particles called green sand, and the second from having 
in it much iron ore. 

These names, therefore, although originally given to the beds 
with reference to their obvious general characters, are, as far as 
this question is concerned, no more than A and B. A certain 
bed, immediately below the chalk, and containing much green 
» sand or green earth, had been called the green sand, or A ;*'knd 
another bed, situated lower down in the series than the last, and 
containing inucli iron had been denominated the ferruginous or 
iron sandy or B. Now, two beds have been subsequently 
observed in another part of England ; I have referred the upper 
one to A of fonrier geologists, and the lower one to B ; but Mr. 
Conybeare refers the lov\eV one to A, and the upper one to 
another bed still higher in the series, viz. the chalk marl. 

The propriety of these names have nothing to do with tlie 
question, nor the opinion of any geologists respecting another 
mode of nomenclature. They are mere names, by which we 
distinguish these beds from each other; and indeed they are 
highly expressive of the characters of the beds. Hud Mr. 
Conybeare intended to state, that, in his opinion, the term green 
sand would be more properly applied to another bed than that 
which had hitherto received it, this would entirely change 
the view of the case ; but lie would tlien have alluded to the 
bed which Iiad previously been so called, and have proposed 
the change. I do not think that thivS was his meaning, and 
am certain that he is too candid to resort to such an explana* 
tion. 

In giving names to the beds below the chalk in the Isle of 
Wight and t!ie wealds of Surrey and Sussex, in 1811/1* 1 followed 
hat J considered to be the practice ol’lhat time. We h*ad not^ 
then a geological map of England, and I qjill^d them grm/ aiid 
J'errugiiiit((.< sand, as I thouglit they would have been 
geologists. 1 considered the rock of the ITnderciitf to be the 
green sftfni, having in my mind the vale of Pewsey and other 
places ; the bed of clay below it I called the blue marl; and the 
whole series of beds below this I denoniina ed the ferruginous 
sand. By the last I intended to express a group;]: o£ sevyjml 

* Several other beds of England have similar green parii^es as a part of their conV, 
position ; as some parts of the London ^li^, plastic cLay, the ike. \^t we do not ^ 

for that re^on call them green sand. ^ 

i* See the Table at the end of my letters to Sir Henry Englefield. * 

t This practice of arranging beds first into groups I had found necessary «pon seve- 
ral occasions ; and I was the first who divided the nine bjcfti descril)ed by t^^ivier and 
Brongniart in the basin of Paris into four groups, for the purpose o^' eat|^r comparison ;> 
with those above the chalk in the Isle of Wight, founding this arrangement upon tlie 
causes that operated during the formation of the strata. Th% practice has been conti- 
tJucd, and Is UKind to facilitate the study of the secondary heils. 
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l^uB of ferruginous sands and clays, which, haying examined 
hot only in the Isle of Wight, but through an extensive 
tract in Borsetihire, I found so connected together, that I was 
not then able to separate them from each other through the 
whole of that distance. The term ferruginous appeared to me 
not inaptly applied, on the first vie .v of the subject, since the 
heds^ both above and below the weald clay contain in many parts 
a very large quantity of iron ore ; and they have both, by one 
author or other, been called the fert t!gi7ious sand. The princi- 
ples for the classification of beds, even in the present day, are 
not determined; and hence, in a great measure, the various 
opinions with respect to xvhere the r ' the separation of 

groups shoulu be drawn. At that time, whgn still less was knowm, 
it cannot be extraordinary that I should have l'»een led to group 
together a set of beds possessing a common feature so remark- 
able. 

The following table will exhibit my arrangement of tliese beds 
in the south-east of England, together with the view which Mr. 
Conybeare took of the same subject : 


Arrangement and I^amcs of the JSedjf. 


Places Xi'hcrc Un Beds a, c zecU seen. 


Sy Mr. TVehstcr. 


Chalk marl. 


Green sand. 


Blue marl. 


Upper ferrugi-*r 
nous sand. 


Weald clay. 


l<Ower ferrugi- 
nous' sand. 


ii?// Mr, ('onyheurc.» Isle of JVighl, 


Kent, and 
Sasscd'. 


Culver Cliff, in 8an- lleiirhyllead. Folk- 
down Ba-y.‘ stone. ^lerstham. 

Sandown Bay. St. Merstham. Guild- 
Catheriiic’s Down. ford. Bcacliy Head. 


Chalk marl. 


Green sand. 


W eald clay. 


Sandown Bay, 
dcrcliff. 


Un-'Merstham. God- . 
stone. Beachyllead. 


Sandown Bay. Un- Folkstone. God- 
dercliff. stone. iMerstham. 

Red Cliff, in San- Nutfield. "Wolmer 
down Bay. Black' Forest. Hind Head. 
Gang, Compton, j 


Ferruginous sand. 


Se.ndownBay. Cow- 
leaze Chine. 

SandownBay. Cow- 
leaze Chine. Brook- 
point. 


Bethersden and 
Illarsden, Kent. 

Hastings. 


4 J ; . . . . point. 

/ 

To show, part, evidence from which I have deduced the 
order aiM arrangement of the strata, I have represented iii Plate 
XXXV^g. 1, a sectAon across the counties of Surrey and Sussex, 
jTilom Merslham to Hoistings. Fig. 2 is a section taken from the 
tbp of St. Catherine’s Down, Isle of Wight, to the bottom of 
Mack Gang Chin«^ and fig. 3 exhibits a very satisfactory and 
instruetke section which is seen on the nortn side of Sandown 



i)f tk b, E. rart of * 






/Mw/i* V I 

♦ 

6tm W Hi 

StUKMfl ^^ 

f IfprFmi x-M 

qmuj md s T 

mM y 


' (linoHj 

\* 


f wmi 'y ^ 



'J^'i 

AM 

W ■ Si 


r4^ ' "imf‘ 




|\|' ' ' V ‘ f'"' ' ’l 







I:-;**™ 




■f.orrjr 






'V ' V?; ^ 


/ \ 








\ j 

irAv*} 

) vi^A 






, • Ufotikndad'Mtmkj 

I Sflkth[ma 

"gjL^Wm'/i)/' . 

^ «■ I * ^ • 

jlfrdwf mm Afijdur 'm dm ^ on flu Ik C. 


0 •_ <*»'' UwFtmms md 

« 

JVr/i'o/i #(»(« Merfthm fe Uaftk^sen the line A £ 


€i^^d k kJknbfifFMdpifM&dkkJrkeiridJtrA^^ 




188S«J 


Mr. Webster’s Reply to Dr. ^t6n. 


39 


Bay, which is perfectly accessible, and whiah from the remark- 
able and highfy inclined position of the beds, is one of the very 
best situations for examining the beds immediately Jielow thp 
cllBillc* * 

The map in Plate XXXV is a slight sketch of the SE, of 
England coloured geologically, according to my original view of 
the subject. 

Dr. Fitton has inserted in his paper, (p. 369, of the Annah for 
Jfovember,) a table of these strata, in which he gives the same 
name as Mr. Conybeare to one of the principal beds, viz. that 
which he calls greefi saiid^ and which was a part of my ferrugi- 
nous sand group ; but he does not stop to discuss this question ; 
and by his continuing to call the bed by the name of green sand 
throughout his paper* I must suppose that he has adopted Mr. 
Conybeare’s view of the subject. 

In order to bring this matter to an issue, it appears to me that 
we ought first to inquire what w'ere the beds originallij desig- 
nated by the terms the green sand and the ferr%iginous sand. 

I am not able at present to say by whom the term gi^een sand 
was first employed as a name for one of the strata of England ; 
but that is not necessary. It is sufficient if I point out that it 
had been long in use by the geologists who preceded us. 

The term green sand is to be found in the writings of Mr. 
William Smith, who, as will be seen by an able sketch of the 
history of English geology in th^Edinburgh Review for 1818, 
and by Mr. Conybeare’s introdiumon to his Outlines,'’ above- 
mentioned, has the strongest claims on our gratitude, and who is 
indeed (i had almost said) the father of modern English 
geology. 

Another author of great authority, by whom this name h^s 
been employed for a long time previous to this discussion, is the 
late venerable rector of Pewsey, the Rev. Joseph T 9 wnsend, in 
his work, entitled The character of Moses established for 
veracity as an historian.” In the preface to this work, which is ♦ 
replete with the most valuable facts, he informs usj that he was 
indebted for his knowledge of the success'ion of the'^bjeds of 
England to Mr, William vSmith ; but as he was himself a most 
ussiAious practical geologist, we may consider his account of 
them as the descriptions of Mr. Smith, verified and extended by 
himself. 

It appears to me that from these and similar sourer^, ^ ou]i,^first 
ideas respecting the green and iron sands have been dern^‘^d, 
either directly or indirecth ^ * 

In the writings of these authors, it vvif} be fomid that every 
where on the west escarpment of the chnlkp which passd| throuo*h • 
Norfolk, Bedfordshire, Oxfordshire, Wiltshire, &c.^4he feds 
immediately below^ it are seen in succession; and that they 
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have described then', beginning with that next to the chalk, as 
green sand, blue clay or marl, and a red or ferruginous sand. 
Of the first, wo have a remarkably fine example in the vale 
of Pewsey, celebrated for its fossils ; and the latter (the ferru- 
ginous) is well seen at Woburn and Leighton Beaudesert. 
These I consider as undoubted ti/pes of the formations in ques- 
tion, being described under these names by all geologists to the 
present day, in the tables and maps which have been published. 
It will, therefore, simplify this discussion if we attend to tw^o 
points. 

1 . « Whether the bed which I have called green sandy viz. the 
IJadercliff, Isle of Wight, and the Reigate stone, be the same 
bed with that so called by Smith and Townsend on the west of 
the chalk, and particularly in the vale of Pewsey ? 

2. Do the Woburn and Leighton Beaudesert sands agree 
with that bed in the wealds of Surrey, Kent, and Sussex, which 
is betw^een the Folkstone blue marl and the weald clay, and 
which is seen at Cox Heath, Nutfield, Wolmer Forest, *kc. ; or 
with the Hastings beds iu Sussex, which are beloiv the weald 
clay? 

With respect to the first, I might observe, that the Fuderclifl' 
has been actually called green sand not only by me, but by Mr. 
Conybeare in his Outlines by Prof. Buckland in his Table of 
the English Strata printed for distribution ; by Prof. Sedgwiede ; 
in short by all English geologists who have attached the same 
name to the bed in the vale of*Pe\vsey ; and L might show that 
Dr. Fitton in his paper admits w hat I have before endeavoured 
to prove, that the Undercliit is identical with the Reigate stone. 
The thing, therefore, seems to be done. Pewsey = Cndercliff 
by Mr. Conybeare ; Reigate =? l^ndercliff by Dr. Fitton ; 
and hence, since things equal to the same are equal to each 
other, Pewsey == Reigate. Q. E. D. But I will not take thivS 
advantage ; since Dr. Fitton has done me the honour to bint 
thc^se gentlemen followed me with respect to Lndercliif 
being = Pevtsey, a circumstance which I never heard of before 
it w as j; 3 Mnoured that 1 w^as w rong.^' 

I Tiud that Mr. W. Smith, in the memoir which accompanies 
his geological map of England, applies the term green sa..d to 
the bed immediateli/ beloir the chalk, and above the blue marl, 
or oak tree clay. 'I'his blue marl he identifies in his map with 
the Tetsw',ei'th clay, and with the gault, the latter being admitted 
bw/Rl to* be the same^us the Folkstone clay. It appears to me 
t^be cleaiij thcieforo^that the of Smith could not be 

* Itfr. Conybeare states. Outlines,” p. i~0,') ilutt ‘‘in I SI 3 lie made a tour in the 
isle of AVigl' and in Purbeek, and formed detinled lists of the several strata eor.stitut- 
ing the series as exhibited in thh vaiious poi.as nliere their sections aie exposed in that 
in^resting district,” 
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the Coxheath, Nutfield, and Wolmer Fol’est range which is 
below the Fofkstone blue marl. But as a decisive proof of this, 
he states, that the bed below the blue marl is\he K-entish rag, 
which with him is a different bed from the green sand.^ It is 
to be regretted, that the writings of Mr. Smith are rendered 
obscure when describing these beds, by his considering the 
Purbeck stone and the Kentish rag to be tlie same ; and he even 
sometimes places the Portland stone in this part of the series. 
But it does not appear that this geologist was acquaiiHed with 
the latter beds in situ; nor that their true place was under- 
stood previously to my examination of these countries ; th6 first 
table in which they were correctly ])laced being that in the 
commencement of m^^ paper on the Freshwater Formations of the 
Isle of Wight, vol. ii. Trans. Geol. Soc. ; and the author of the 
review of Smith’s Map (Edinb. Review, 1818, p. 32), seems to 
have been aw^are of this circumstance. 

The ferruginous sand of Smith is evidently the Coxheath and 
Niitfieid range, w^hich he identifies with the Woburn sands ; 
and in his map he places his Kentish rag properly in this bed, 
although (perhaps through inadvertence) he arranges the 
description as if it w ere above. 

Mr. Townsend describes the sands immediately under the 
chalk as of three varieties. 1. Green sand; 2. Grey sand; 
3. Red sand (arena fevruginosa, Lin.) The first, or uppermost, 
forms the vales of Pew sey and Warminster, and is a sand con- 
taining dark green particles. The second is a calcareo- siliceous 
sandstone, called firestone, w hich he considers as identical with 
the firestone of Reigate, and the whetstone pits of Blackdowm. 

. As he does not mention any clay between these two (and it is 
remarkable that his green sand is not under, but over his grey 
sand or firestone), I imagine that they form one mass, and differ 
only in the quantity of green earth which they contain ; for the 
firestone of Keioate is never quite without this ingredient, and 
in the Isle of Wight the upper part of the tindercliiF contains* 
more green earth than the low’er. The occurrence of the fire- 
stone in the green sruid of the vale of Pewsey is impoVt^nt, for 
nothing like this is found in the Coxheath and Nuttield range 
called by Mr. Convbeare and Dr. Fitton^/zc The fos- 

sils of the vale of PeW’Sey, agreeing in general with w hat we 

♦ I was not originally aware of this circumstance. 3Iy letteis to Si*^H. E sglelield 
were published several years before 3Jr. Smith's memoir ; and not having had an 
tunity at that time of examining F'^n^^tone personally, but having hea^d the Folkstefiie 
blue m»-rl described as the chalk marl, and the Folkstor.e rock as the green sand ; and 
knowing from hand specimens that the Kentish rag is almost identical in appearance 
with the rag of the UnderclilT, I imagined erroneously the Folkstonc rock-tp be a part of 
the same range with the Reigate stone, and consequently to lie decidedhl^Aoi’e my fer- 
ruginous sand ; nor was I undeceived until by a visit which J made to Folkstonewin 
the summer of I found that the Folkstone rock lay immediately upon the weald 

clay, without the intervention of any ferruginous sand. ^ • 
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know erf those of th4* UnderclifF, afford an additi 9 nal evidence 
in favour of the identity of these beds. 

have another section of the strata below the chalk, de- 
scribed in Mr. Conybeare's Outlines/^ p. 162. He states that 
in the parish of Roak, in Oxfordshire, a stone lies under the 
chalk, and is worked for building. The fossils found in it 
(hamites, turrilites, inocerami, scaphites, and amfnonites) agree 
with those of the Undercliff ; and it stands upon the Tetsworth 
clay, which again rests upon an iron sand. 

The stone of Totternhoe, in Bedfordshire, and of Reach, 
in Cambridgeshire, is soft, immediately below the chalk, and 
is similar to that of Roak and Reigate. 

I have already mentioned my original opmion, that the struc- 
tyre of the weald and that of the Isle of Wight are the same, a 
circumstance that it was impossible to comprehend upon the 
supposition of Mr. Conybeare ; but my late discovery of the 
Hastings limestone in that island, having enabled me to speak 
with more confidence on the subject, as affording me a fixed 
point in each of these places (see the abstract of my paper on the 
subject, together with the table of the equivalent beds in the 
two places in the An/fa/s for Dec. p. 465), the identity of the 
rock of the Undercliff' with the Reigate stone is no longer 
doubted, and is admitted by Dr. Fitton. The rock of the 
Undercliff, Isle of Wight, is immediately below the chalk marl, 
and has the general characters of the Reigate stone, although 
its thickness is much more considerable, and its beds of chert 
and hard limestone are in jiroportion more striking. It rests 
upon a bed of blue marl, and that again upon a ferruginous sand. 

Thus we see that almost every where below the chalk in 
England (or rather below the' chalk marl according to my 
arrangement), there is a stone composed of siliceous grains, 
mica, and dark green particles, with a calcareous cement. In 
some places it is very hard ; in others soft, and fit to be em- 
•^ployed as firestone ; and in others again too soft for this pur- 
pose, and scarcely distinguishable from the common chalk marl, 
into which it sometimes passes. I’his stone also varies much 
in colour, chiefly from the greater or less proportion of green 
particles dispersed through it. Its fossils are also very uneqiially 
distributed ; those which are the most characteristic of the bed 
are inocerami, hamites, turrilites, trochi, alcyonites, ammonites, 
&c. *-It to this bed, as appears to me, that the name of 
grafii sand was originally given by English geologists ; and from 
tbe above ^tnd similar observations, T conclude that the green 
sand bed in the vale of Pewsey is the same with the rock of 
the Undeplilf, Isle of Wight, and with the Reigate stone. 

Letus'liow attend to the second question; viz. whether the 
sands belong to the NutSeld range, or to the Hastings 

bedvS? 
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I shall begin by stating, that a bed •of ferruginous sand 
appears at Hunstanton, in Norfolk; and passing under the 
marshes of Ely, reappears in Huntingdonshire*; is seen in Bed- 
fordshire under the name of the Woburn and Leighton Beau- 
desert sands, arid extends into Oxfordshire. This bed has been 
called by all English geologists, to the present day, thejerrugi- 
sand; arid is so represented in all the geological maps. It 
is the third in succession below the chalk, being separated from 
it by one of firestone (the green sand of Smith), and another 
of blue clay or marl. 

In the wealds of Kent and Surrey, a bed extends from'Folk- 
stone through Coxheath, Leitli Hill, Nutfield, Wolmer Forest, 
Hindhead, &c. but sinks below the sea at Beachy Head. In 
the greater part of its course, this bed is highly ferruginous ; 
but in some places, aiid remarkably from Folkstone to Maid- 
stone, it has in it beds and nodules of hard limestone with dark 
green and ferruginous grains. The fossils are much fewer, and 
do not appear to be the same as those in the bed above it 
which I have called green sand. 

In the Isle of Wight, also, a bed of highly ferruginous sand 
lies in the same situation with respect to the chalk, at Red 
Cliff in Sandown Bay ; and it may be traced along the 
south side of the island by Shanklin, Dunnose, Blackgang, 
Atherfield, and Compton ; and also over a great part of the inte- 
rior of the island. This sand, which varies much in its character, 
contains in many parts abundance of granular hematitic iron 
ore, and sometimes green earth. It also has, in some places, 
though not generally, nodules of limestone with fossils and green 
t particles which resemble the rock of Folkstone. 

Although the Car stone and Woburn sands have been 
regarded by Mr. Conybeare as identical with the Hastings beds, 
and not with the Nutlield range, yet he has not favoured us with 
his reasons for this opinion ; and no sections have been published 
that prove it. On the contrary, when ^ve examine the succes* 
sion of beds as described by jMr. Smith and others on the west 
of the chalk in England, we find that it resembles e*xactly the 
structure of Kent and Surrey, the succession being green sand, 
blife marl, ferruginous sand. 1 may add, that on examining 
hand specimens from the bed below the gaiilt in Cambridge, they 
appear to me to resemble exactly those from Red Cliffy Isle of 
Wight, which is allowed by Dr. Fitton to be the ftame*as the 
Nutfield range. » 

In all the above-mentioned places, this bed is se^jarated from 
the last (the green sand or Smith and Townsend^ by one of blue 
clay or marl, which in Cambridgeshire is called gau^ft, at Folk- 
sidne the Folkstone blue marl, and in* the Isle of ’ Wight, by 
myself, the blue marl. This bed is generally characterised T)y 
peculiar fossils, although these are veryjunequally distributed. 



44 


Mr. Webster'i; Repit/ to Dr. Fitton. [Ja«. 

< 

Those of the gault'and the Folkstone marl are njimerous and 
identical, while in the Isle of Wight they are extremely few. 
Mr. Smith^has nUmed this bed sometimes the Oak tree clay, and 
sometimes he calls it Brick earth. He describes it in his work 
on Organized Fossils, published in 181%, p. 36, as existing at 
Godstone ; to the north of Reigate, tinder the Reigate stone; at 
Leighton Beaudesert, Bedfordshire ; at Grimston, in Norfolk ; 
and at Westering, in Bedford, four miles SW of Ampthill. It 
is in all these places distinguished by its characteristic fossil, the 
small fusiform belemnite, and contains many other fossils of 
this Bed, as hamites, inocerami, depressed ammonites, &c. This 
blue marl is identified by Smith with the Tets worth clay, not- 
withstanding the latter has been considered to be the weald clay 
by Prof. Buckland, in his table of the order of the strata. The 
brick earth mentioned by Townsend above the red sand at 
Devizes is probably this bed, and 1 have little doubt but that it 
may be traced all round the west side of the chalk as Smith has 
represented it in his map. 

From the above considerations, I am still inclined to think, 
that the bed extending through Coxheath, Nutneld, vkc. belongs 
to the ferruginous sand of former geologists, and not to their 
green sand. 

With respect to the ferruginous sand heloiv the weald clay, 
the Hastings beds, we have nothing satisfactory to pro.ve that it 
exists on the west of the chalk. It has not been stated any 
where (as far as I know), that the ferruginous sands in Bedford- 
shire contain any fossil shells, or this question might be decided, 
since the fossils of the Hastings beds are peculiar, and sup- 
posed by some to be chiefly, if not entirely, of freshwater origin, 
whereas those of the Nutfleld raii 9 .e are marine. Nevertheless, 
it may yet be found in that quarter, although we have no evi- 
dence before us from which we can draw any conclusion ; and 
it is quite surprising to And, that, at a time when some imagine 
•the geological .account of England to be nearly complete, we 
should be absolutely in want of materials for determining so 
important" a question. 

Having now arrived at a certain point in this discussion, viz. 
the determination of what were the original and ferrugihotis 
and liaving stated my reasons for giving these names to 
the beds *m the As\e oi'Nv \ght, a\\d\n 

and Sussex^ it is natural that I should inquire how it could be that 
the^bed which I imagine to be the ferruginous sand of Smith, came 
to‘be calledvthe true green sand by Mr. Conybeare, and several 
other geologists- of t!ie juebent day. I think 1 perceive the solu- 
tion of this' in Mr, Coiiybeare's Vvork itself, the Outlines.” He 
begins Iiis«exauiiiiation of the beds beiow^ the chalk at Folkstone ; 
aitd finding there a dark coloured aigillaceous bed immediately 
below the chalk, he c^lls it (though inaccurately) the chalk marl, 
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and the calcareous rocky bed below tins *the green sahd, the 
latter bed resembling, indeed, in many particulars, the rocl^ of 
the (JnderclifF, Isle of Wight. It happens thaC the l5ed of Rei- 
gate stone, which continues its course eastwards past Godstone, 
appears not to reach t6 Maidstone, and is actually wanting at 
Folkstone, at least in the form of firestone ; thus the chalk or 
chalk marl is divided from the hard rock of Folkstone only by a 
bed of blue marl; and since the true chalk marl is itself fre- 
quently grey, and as the hard rock below the blue marl resem- 
bles some of the states of the original green sand, it is not at 
all surprising that this error should have been fallen into.* We 
have no method of determining upon the identity of beds in 
places distant from^each other, but by the correspondence in 
their nature and their order of superposition : there appeared, 
therefore, considerable reasons for determining the Folkstone 
rock to be the green sand. This being supy^osed to be estab- 
lished, it followed necessarily, that although the rest of this 
latter range, from Coxheath all round the weald, varied almost 
entirely in its character, so as to be jerrugiiions sand (mine- 
ralogically) ; j^et (since according to the principles of geognostic 
nomenclature, beds do not change their names in different 
y)laces according to the qualities of the substances forming them,) 
the ivhole led acquired the name of g/ec// sand which had thus 
been given to a part. This is my view of the way in which I 
conceive so good an observer as iir. Conybeaie might have 
been led to give to a stratum a name whicli did not properly 
belong to it. I have thus stated frankly my oyiinion on this 
subject; and it will renrain for him to say how far I am right. 
.#ltis, [ am aware, y)uttirig his candour to a severe test; but in 
that I have the fullest c^>nti<ie^ce. 

1 must now return to Dr. Fitton. In p. 36*(), line 12, he 
observes, that Mr. (.'onybeare adopted my arraugemeut of the 
strata of the Isle of W ight, and regavdtd the lower part of that 
island as comyDOsed oi one series only bf ferruginous sand which* 
he identifies witli those of Hastings.” IJe then y)roceeds to 
show, in y^. o87, that tluae are iwo distinct series of sands below 
uhat I have called green sand, which are separated from each 
othl^r by a stratum ofclav. In this passage I am under the ne- 
cessity of pointing out a double oversight ; for, in the first place, 
be must bu\c bcew aware t\vat \ had two sjuuds m my 

arrangement, since lie actually states it in his table, p. ‘36U. In 
the second place, he might have seen that Mr. Cbnybeare does 
not a<lopt my arrangemern, but distinctly confines ^?>f€rruginous 
sand to my lower one onti/. • 

Dr. Fittoii has also stated, erroneously, that I m^ention the 
Purbeck beds as existing in the Isle of Wight. SiAce I had 
never expressed this decidedly, and as I had long known that 
they me not to be found there (having several Vears ago 
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mined fhe isle of Purbeck, and presented to the Geological 
Sotyety a complete set of specimens of all the beds), I could 
not conceJve what had led to this mistake, and turned over 
my letters to Sir H. Englefield in search of any passage that 
could bear such a construction. The only one that appears to 
be the least obscure is that where I mention (p. 122) the thin 
layers with shells in a clay (the weald clay), in Sandown Bay, 
called Flatten, respecting which 1 observe, that they much 
resemble Purbeck stone, but the shells are laiger.^' It must be 
obvious, that by this I mean only that the two kinds of stone 
have much the same appearance, without any attempt to identify 
the beds from which they came. I had not at that time seen 
the Purbeck stone in siiu^ and spoke merely of it as knowing it 
in building. Indeed that no other inference can be fairly drawn 
from my expression is evident, since Dr. Fitton himself says, 
p. 374, that the limestone of the weald bears altogether a strik- 
ing resemblance to the Purbeck limestone etnd yet he does 
not intend to express they are the same. My having mentioned 
this resemblance shows that at a very early period of my inves- 
tigation, I was struck with an analogy between the Flatten 
in the Isle of Wight, and the Purbeck and Petworth marbles, an 
analogy which 1 have since extended. 

Dr. Fitton is perfectly correct in stating, that, at the time when 
I wrote those letters to Sir H. Englefield, I had not duly appre- 
ciated the importance of the w eald clay. The fact is, it is far 
less conspicuous in the Isle of Wight as a valley separating tw^o 
ranges of high ground than in Kent and Sussex ; nor, at that early 
period, had the difierence betw^een the fossils of the Hastings 
beds and the Folkestone rock been noticed. But I had been 
gradually approaching, and had finally arrived at the same con- 
clusion as Dr. Fitton has now done. 

I mentioned in my paper on the Freshw^ater Formations of 
the Isle of Wight, and also in one of my letters to Sir H. Engle- 
field,'^' the probability, that part, at least, of the Purbeck series 
was of freshw^ater origin ; and 1 possess specimens which I 
brought with me from the Purbeck beds on my first visit to 
them in 1812, containing several species of freshwater shells 
converted into caicedony, but mixed with others that are maivne. 

I also stated in my table of the strata, that the Petworth marble 
might perhaps belong to the same series, from the analogy in its 
fossilsr. The univalve shells of the Petw orth marble are in gene- 
ral larger than those of the Purbeck, but I have since found beds 

♦ The passage is* as follows: — “ It was long ago ooservecl by Woodward/ in his 
tlistory of Fossils, that the shells in the Purbeck marble consisted chiefly of the helix 
vivipara; and It is rather surjirising that this very ancient freshwater formation should 
nq^have excilTd more attention. '* Beautiful impressions of fish are frequently met with 
by the quarrymen hetw'een the laminae of the limestone; and 1 saw abundance of frag- 
ments of bones, some of which belonged to the turtle. Complete fossil turtle have been 
found, and lately one extremity perfect.” (Letter 9, p. 192.) 
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in the isle of furbeck with shells quite as large as thoso'of Pet- 
worth, and apparently of the same species. In^my examination 
of the Hastings beds, I remarked the resemblance of the casts of 
the univalves to those of the Purbeck and Petworth marbles, and 
that the fossil shells w§re altogether different from those of the 
green sand. 

I always considered the weald cla.y as intimately connected 
with the Hastings beds, and with the Purbeck stone, from the ana- 
logy inthe fossils,* and from the resemblance betw-eeii the Flatten 
in the Isle of Wight, the Battle beds, and the Purbeck jDeds, 
although I could not then determine to wiiat part of the series 
each of these should^be referred. This led me originally to class 
the weald clay as a subordinate bed of the Hastings ferruginous 
sand, which contains several other beds of clay, although that 
of the weald is the most considerable : and this arrangement I 
still adhere to. In my first examination of the Isle of Wight, 
the fossils of Shanklin escaped me ; and I owe my knowledge of 
themeto Prof. Sedgewnck’s valuable paper on that island in the 
Annals for May, 1822. Since that time I have perceived the 
necessity for separating the upper from the low^er ferruginous 
sands. 

I agree wdth Dr. Fitton, therefore, in the propriety of making 
the separation between the tw^o sands at the top of the weald 
clay ; but I think I see zoological reasons w hy the latter ought 
not to be called a distinct formation, but that it* should be 
formed into a group wfith the Hastings and the Purbeck beds. 

I do not go so far how^ever as to consider these as freshwater 
formations, a term which lam accustomed to restrict to such beds 
^only as have been probably formed in freshwater lakes. 

1 come now to consider the changes which Dr. Fitton has 
proposed to make in the names of the beds which have been 
treated of. 

With respect to the proposal to change the name of.the rock 
of the UnderclilF from green sand Xo Jirestone, I .am compelled* 
entirely to dissent from it. It has already been called green 
sand by all geologists ; no arguments have yot shown that it is 
not entitled to that appellation, and mere change is obviously, 
W'or?e than useless. Firestone is a term used by builders to 
express a stone of a certain quality, that of resisting the fire, 
and w^hicli is employed for hearths and covings to chimneys ; 
this name can, therefore, be applied with propriety* only* to a 
stone having that property. As only a certain portion of this 
bed, and that only in a few localities, is fit for such*a purpose. 


^ The small organic body supposed to be a cypris, I found in the weald clay in San- 
down Bay, when on a visit to the Isle of Wight, in 1 /1 1 9, with Mr. Brooke, togethjr 
with paludinfc and the teeth of fish. I also pointed out to Dr. Fitton the reseipblance 
of the Hollington limestone (first observed by him in that locality) td the freshwater rock 
at East Cowes. • 
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the use of this term, applied indiscriminately to aH parts of the 
bed, would lead, to much confusion when it came to be used for 
economical purposes. 

The appellation of the fourth in Dr. Fitton’s list (my up^er 
ferruginous sand) is more difHcult to agree upon, since various 
opinions have been eiitei taiiied respecting it. If my view of the 
subject be ultimately foniul to be correct, that is, if this bed be 
found to agree with //fc /‘cn’/ffrhfutts sand of the west, it would 
seem right that it should letain its original name ; for to call the 
Carstone ui Norfolk and the Woburn sand, &c. the true and 
only gi'een sand, would be such a pre version of names 
that it could not be tolerated : and shoul/l the rock immedi- 
ately under the chalk in the vale of I?evsey really prove, 
by a correct examination, to be the same as the Undercliff 
and the Reigate stone, what would be the conserpience if we 
adopt Dr. Fittoii’s nomenclature? The answer is obvious: it 
also must be called firestone; that is, the name sand must 

be taken from the bed to which it originally belonged, to be 
attached to another wiiich received it only through an oversight. 
1 do not wish to insist tlint this lias been the case; but at least 
the contrary has not been shown ; so far, therefore, Dr. Fitton’s 
decision is premature. However, as it has been called green 
sand by some eminent geologists ; and since indeed it contains, 
in some i)laces, a great (juantity of the mineral Irom w'hich this 
name has b^eu deiived ; i have proposed, in a paper lately read 
bel'ore the (teoloaical ►Society, to style it the tower green sajtd, or 
(to compromise the matter,) as 1 proposed before, in my paper on 
Hastings, J'erragino-green sand: the Undercliff being called the 
upper green sand. By this arrangement, a group w ill be formed, 
which may be called Uie green sand for/nat ion, consisting of the 
upper and low er green sands ; and the blue)* marl betw een them 
will he the mart of the green s(/nd. This marl has indeed consi- 
derable -analogies in its fossils with the bed above it, into 
'w hich it sometimes passes. 

The Jl/istings beds may continue to be described by that name, 
until more is known ; and tlu^ term finTugiuous sand hitherto given 
to it maybe relinquished, as that lias been applied to the W oburn 
sands. 

With respect to that part of Dr. Fitloirs paper (p. 367 and 383), 
where he appears to dissent from the opinions that have been 
statefi on The subject of beds being more irregular than has 
usually been supposed, arising partly from the want of continuity 
in some, and a difibrence in the structure and composition of 
others, I dialU'only observe, that the subject on which his own 
paper and the present treats furnishes ample proofs, that the 
difficulties of idejitifying beds have been frequently underrated 
by geologists,^ from their not sufficiently attending to these cir- 
cumstances. At tint, in studying the secondary beds, the 
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newly discovered analogies occupy our atteTntion most, as being 
infinitely the* most interesting; but afterwards, our eyes are 
opened to the discrepancies, and these are aljJo wopthy of bur 
notice, as it is from the facts alone ’’ that we can draw rational 
conjectures respecting |.he inode in wdiich the strata have been 
fonucd. 

I have now, T trust, prepared your readers for appreciating 
Dr. Fittoifs remark, that I had ventured to make an arrange- 
ment of the strata of th(‘ isle of Wight without suliicieut 
c?;aiinnation.’' It must be obvious to all experienced geologists, 
that the character of a formation, or scries of beds, should not 
be drawn from any one spot, except tliat spot should contain the 
whole series : any cliftiracter drawn from an imperfect part of 
the series must be liable to b«- c<UTected, when more is known. 
But who can say tliat he is acquainted with tlie whole series of 
beds in the great Imropean basin, of which those of England 
are certainly but a part t and yet to delay making an aiTange- 
uicnt of the British strata until the rest of Europe should be 
accurately examined, w ould be to neglect one of the very means 
by wliich we hope to arrive at the truth. To heap facts upon 
facts, without eudeavouriiig to arrange tliem, would have excited 
no interest. An attempt, llierefore, at an arrangement, has 
been made even at an early period in the \)rogress of investiga- 
tion, trusting that our successors, in making additions to the 
science, would duly appreciate our zeal, lake into their consi- 
deration the progressive nature of knowledge, and correct our 
errors with a gentle hand. After all, wliat is suflicient exanii- 
uation ? To some this question may appear to be easily 
^answered; but when we reflect upon the changes that are per- 
petually making in the systems and arrangements of natural 
in.^torv from the discovery of new facts, ^ve must soon perceive 
its dihiculty. Few districts of England have been more fre- 
quently visited and examined by geologists than that in ques- 
tion ; and yet it appears not to be exhausted. 

AVith respect to myself, I can truly' say that 1 have omitted no 
opportunity, that m\^ very limited means have allowed me, to 
extend my inquiries, not orih'^ in this island, but on the opposite 
side of the Channel. Since the period of my letters to Sir H. 
Fnglefield, 1 have visited and examined, at my own expence, 
the neighbourhood of Paris, in order to see if my conjectures 
were well founded with respect to the analogies w'hich ^supposed 
to exist between the upper beds of England and France ; and I 
liad, in the summer of 1823, in a tour over the grourvl we have 
been examining, accompanied M. Brochant, Professor of Mine- 
ralogy in the Ecole des ^Nlines at Paris, w ho, with tvVo of the 
cleves of that establishment, had been, sent by th<^^ French 
Government to visit this country, and to \eiify the observationbT 
Seri PS ^ vol. ix. K 
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which have been mude \)y the geologists of England. As this 
visit by M. Brochant may at some future time hi important in 
th^ history of geology, I think it may be useful here to insert an 
extract of a letter which I lately received from him. 

# * (6 grandes opcupations, depuis deux 

mois, a eto de ranger et d’etiouer nos recoltes geologiques de 
Tannce derniere. iilM.DafresnoyetElie deBeauniontontemploye 
d’abord beuucoup de toms ii meltre chaque chose en place : nous 
n’avons aucune confusion, an moyen de notre catalogue et de 
notre. journal, ct de loules les precautions minutieuses que vous 
nousT av6;z vu picnuie. Ccla in’a lait ixihire cet etc tout mon 
voyage dhXngieterre avec uiie vive satisfaction. J’ai revucette 
chamiante Isle de Wight, ou vous nous avez fait si bieu voir 
tant de coupes geologlqiies ; ct j ai pense*^ a cette aventureuse 
navigation pour doubler le ca]> dc; Ilandfast. (J'est dans cette 
revue generale de nos recoltes, (pae nous avonsreconnu, plus que 
jamais, combien nous vous clions redevables. J'ai fait, depuis 
30 alls, bien d’aulrcs tournees geologiques : aucune ne m’a cte 
a bcaucoup pres aussi productive, ii’ayant pas, comme en Angle- 
terre, de savans guides jiour me conduire sur les points charac- 
teristiques, et in'vn hiire voir les rapports, ce que je n’aurois pu 
decouvrir que par an sejour prolonge. Jesuis etoniie inoi-mfime, 
tout cii pensant aux lacilites de tout genre que vous et d’autres 
savans avez eii la complaisance de me procurer, d'avoir pu faire 
tauten une seule cainpugne. Carje vous assure, qid a Texcep- 
tion des fossUes, dont il nous manque un grand nombre, nous 
avons une suite tics belle, et presque complette, de toutes les 
formations geologiques de lb\ngleten'e. Avant la fin du mois 
d’Aout, celle dc TEcole des Mines sera livree aux yeux du pub- 
lic; et j’espere bieu qu’elle contribuora a faire bien des rap->N 
prochemens entre nos terrains et les voires/' 

lam, Geutiemen, very truly yours, 

Thomas Webster. 


Additiorfs to the Reply to Dr, Fitiofi. 

GENTLEMEN, Dec. 3, JSSL 

I am happy to find that the paper whicli I read before a meet- 
ing of the Geological Society on Nov. 5 (see an abstract in the 
Annals last nu)ntli, p. 465), containing, in other words, the 
substance of the above reply, has not lieen vrithout its eflect, 
since I p^erceive that Dr. Fittoii has, since that time, in his 
Additions,’’ given up the term Jiresl one upon the ground which 
I stated *to the Society. 

With^respect to th^ term green sand^ Dr. Fitton now observes, 
^hat the misapplication of the term has really been the source 
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of so much collusion, that it seems better to give it up altoge- 
ther (^also), and to choose for the bods in question namus 
entirely new/’ But is this quite necessary ? and what will be 
the confusion in all the books already written and to be written, 
should we adopt instead* of it the proposed name of ^batik/in 
.^am!s ? For my part, I cannot lielp thinking that we ought to 
retain the term <j;jccn sand: it has become almost national, 
and is endeared to us by many associations : it has been the 
frequent companion of our travels, and passes current on the 
Coiiiiiient even without translation. Shall Ave discard an ^Id 
friend becans ; some one has misnamed him ? or is tills any 
thing like the classical jiractice oi'covering the combatants with 
a cloud to prevent tlie, decision of a contest/ Seriously, when 
will these changes end ? or is every mouth’s to produce 
a new geological nomenclature ? f really tliouglit 1 had giv'cn up 
enough (considering the state of tlie (juestion ), when I proposed 
to turn my ferruginous” into luv>cr green," not to save iiiy 
own credit, but that of others. 

in the same communication to the Geological Society, I sug- 
u; sted (I verily believe before any other person thought of it) 
that the Woburn sands agreed w ith wliatwas consider ed by some 
as the irue green ; and I tiiid by Dr. Fitton’s Additions,” that 
lie has since been consulting his maps, and that ho has now 
come very near indeed to adopt my opinion on this subject. 1 
urn pleased also to find that ISir. Lyell has continued liie obscr- 
\utioiis v.liich I made on the green sand at Beacliy Head in 
1S13 (see my paper on tlie Freshwater Formations, vol. ii. 
Trans. Geol. iSoc. p. 192), and that he observed a section at 
IS^iere which is the counterpart of that which 1 described before 
at iMerstham (vol. v. p. o53). it is also satisfactory to perceive, 
that this gentleman has now arrived at the same conclusions 
lhat 1 had come to several years before with respect to the cor- 
respondence between the general structure of the weald and the 
i'-de of Wight, and which had not been doubted until lately. 

1 shall be glad to avail myself of the extensive circulajtion of 
the Annals to state, that 1 will feel obliged to any gentleman, 
Avhose local knowdedge of the districts on the outcrop or basset 
Of the* chalk in England, or on the Continent, may give him 
the means of examining them, for any iuformaliou respecting 
the Ijeds which appear iinmedialcly below the chalky since it is 
3iiy w ish to pursue this interesting part of English geology, uiltil 
the obscurities complained of shall he completely cleaved up. 

1 am. Gentlemen, very truly yours,* 

BcdJhrcUstrcet^ CoLtiit-gai dau London. Til O MAS KB^'IEK , 



ThCmaon on Sc/eitium, 


y'A N . 


52 - 


Article IX. 

On the lyiscoven/ of SeleniKjn in the Sidphnyic Acid made from 
the Pyrites oj Anglesey. Eduiund P. Thomson, Esq. 

(To the Editors of tlie A )tna/s of Philosophy .) 
GENTliKMEX, Manchester^ Dec. 16, 1824. 

I BEG to send for your particular notice and examination, a 
sutstance that has lately come under iny observation, and which, ^ 
from the examination 1 have given it, I have no doubt is selenium, 
the substance discovered by Berzelius i**i the sulphur extracted 
from pyrites at Fahlun, in Sweden, an account of which will be 
found in the Annals of Philosophy^ vols. xiii. xiv. xv. The pre- 
sence of this new body, in one of the operations at my manufac- 
tory, will not be surprising, when it is known that in making 
muriatic acid I use suiphuric acid which is prepared from pyrites, 
at the works of my friend Mr. llobert Mutrie of this town. 

The Selenium distils over with the muriatic acid into the 
receivers, and in the course of two or three days, it falls to 
the bottom of the vessels in the form of a reddish brown 
substance, which does not -appear to deteriorate the acid iix 
the least. The quantity of this new substance produced from 
100 parts of the sulphuric acid (made from the pyrites) I have 
not yet been able to ascertain, but have reason to suppose it to 
be very small. Through the kindness of Mr. Robert Mutrie, 1 
am enabled to furnish you wdth specimens of the pyrites used at 
his manufactory. 

The pyrites is obtained from the Paris’ Slountain in t:i^ 
island of Anglesey^, and there are two or three des.criptiuns of 
them, but all from the same mountain. 

1 reuuiiii, Gentlemen, yours most respectfully, 

* Edmund P. Thomson. 


Experiments on the abor^e described Selenium, By J. G. Chil- 
dren, FRS. &c. 

I have submitted the red substance forwarded to us by the 
kindness of Mr. Thomson, to a few experiments, in order to 
obtain unequivocal evidence of its containing selenium. 

'A fragment, heated on a slip of platina foil by the spirit 
lamp, tinged the flame of a beautiful azure blue colour. A 
portion heated by the spirit lamp in a glass tube closed at 
one eixl, gave ofl* tivst acidulous water ; some sulphur next sub- 
limed and condensed at a little distance from the flame, and 
soon after a i:ed substance, which condensed on the sides of the 
lube beUveen the fliune and the sulpliur, and very near the 
former. During vhe sublimation of the red matter, the lower 
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part of the tube was filled with a yellow \%ipour, a gogd deal 
like chlorine, *but of a deeper colour, and an unpleasant odour 
was exhaled, very similar to that of cabbage water. #After the 
whole of the volatile matter had been sublimed, a fixed dark 
coloured residuum remained at the bottom of the tube. This 
was transferred to another tube, open at both ends, and again 
heated ; some more of the red sublimate w^aa thus obtained, and 
the residuum assumed a grey colour. It amounted to about 
53 per cent, of the w eight of the substance operated on, and on 
examination was found to consist of earthy matter, principally 
silica and lime ; consequently the assay contains about 4J per 
cent, of volatile matters, by far the greatest portion of whicli 
consists of the red sublimate. The red sublimate had evidently 
been fused and spread over the inner surface of the tube. 

When detached from the tube, a morsel of it imparted the same 
beautiful blue colour to ilanie that has been already mentioned, 
but more intense. 

Another fragment, heated in a tube open at both ends, sub- 
limed without giving off any sulphur, exhaling at the same time 
a strong odour similar to that of horse-radish. It fused very 
readily on being gently heated in a close tube over the lamp, 
and l emaiiied for some time in a soft pasty state. 

These experiments are quite sufficient to establish the identity 
of our red sublimate with selenium, and in external characters 
also it perfectly answers the description of that substance. It 
has a iiielallic lustre, and a deep brown colour when seen by 
reflected light. Its fracture is conchoidal, and has a vitreous 
lustre. It is easily scratched by the knife; is brittle, and its 
j)ow'der has a deep red colour; but it adheres together readily 
^ w’hea rubbed in the mortar, and then assumes a grey colour, 
and a smooth and somewhat metallic surface. In very thin 
laminm it is transparent, and when vie'>vecl by transmitted light, 
has a beautiful cinnabar red colour. 


Article X. 

Obscrrntf<./is jrpon Mr. Whipple^ Answer. By 11. Phillips, 
FilS. L. and IL ccc. 

In the seventh volume of ihe Anna/s of pg4oO,T\ .S. 

I ofibred soiiie remarks upon the Phuiuiaci^pceia Londiueiisis, 
lately published by the College of Physicians ; and^in the last 
number of the Annals, I am requested by a coiri^spondont who 
subscribes himself G. Whipple,” to give iiiin an explanation of 
them. The manner of Mr. Whipple’s coinmuiiicalion such as 
w ould have prevented its appearance, if any one but myself had 
been the object of it. I shall,^ however, showg that he may at 
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least cpngratulate Ifimself upon his consistency, for his matter is 
worthy of his style* ' 

^The p?rt of Mr, Whipple’s letter which I shall first notice is 
the following : 1 should esteem it an obligation, if favoured 

with a translation of the first nineteen lines of the paper, the 
parvum in rnultoJ’ These lines I do not think it necessary to 
repeat, but their meaning is, in my opinion, so obvious, that I 
have no words to render it more so ; 1 am, therefore, compelled 
to leave the reader to decide, whether I write sense, or Mr. 
Whipple cannot understand it. 

On the formula for the preparation of sulphate of potash,” says 
Mr. W. ^Hhe writer of the paper is most fatally mistaken. In mv 
opinion, the College have acted most judiciously in directingthat 
the excess of acid be saturated with potash,^nstead of lime, for, in 
this instance, they employ a salt of a very inferior value to 
obtain one of a greater (and, by the bye, of some considerable 
importance to every manufacturing chemist), and, therefore, 
contrary to the cpinion of the writer (of that paper), who says. 

The College would have acted economically in imitating the 
directions of the Edinburgh Pharmacopoeia, by saturating the 
excess of acid of the bisulphate, vvith lime instead of potash ; by 
this the waste would have been avoided of using a salt of greater 
value to obtain one? of less.” A s;ingie importunity to any' of the 
drug warehouses will convince him of his error.’’ This case is 
very easily settled, and I shall make great allowances in Mr. 
W.’s fa\ 'Giir, and yet the residt will be in mine. Having' made 
more than a single importunity” to the requisite sources of 
information, I will admit tliat sulphate of ]:>otash is sold at a 
higher price than the subcarbonate ; and this fact I may fairly; 
claim as favourable to tlio accuracy^ of my' statement ; for the 
high price of the sulphate is the natural result of expensive 
means employed for its preparation. 

The circumstances of the case arc these : the College directs 
nitric acid to be procured by decomposing iiitiate of potash 
with an equal Vv eight of sulphuric, acid; the reside* um is conse- 
quently^ bisulphate of potash composed of suljjliate of potash 
and 40 dry sulphuric acid. The question, therefore, is, whether 
it is move economical to reject tiiose 40 parts of dry sulphuric 
acid after saturation with lijne, or to convert them into snlpliatc 
of potash by employing the subcarbonate. 

Pearlasji is impure subcarbonate of potash, but I will suj)pose 
it to "he pure ; it is sold at about 44/. per ton ; 40 parts of diy 
sulphuric acid require 70 of it for saturation; 22 of carbonic 
abid are expelled, and 8S of sulphate of potash produced. A 
short caloiiiation will show' that the cost of a ton of it thus pre- 
pared will be 35/. 

Impure sulphate of potash is readily procurable in the market 
for about IS/.rper ton, and when the impurities and slight excess 
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of acid are removed by lime, I will admit tha^only three-fourths 
of it are obtained in the state of pure sulphate of potash, the 
cost of which will be 20/. per ton. » ^ 

In making these statements, I suppose the trouble and 
expense of the operationg to be equal. 

The remarks next requiring observation are separated by a 
paragraph which I shall presently notice : they are, “ Moreover 
I would ask, since economy be the maximum on which he has 
founded his examination, whether this salt could not be more 
economically obtained by employing' potash in the process for 
forming the ferrum preecipit atum and My remark relative 
to the ferri subcarbonas, will be seen in the note on sulphate of 
potash.” It is to be (observed tliat the College directs subcar- 
bonate of soda for the* decomposition of sulphate of iron in the 
preparation of what they term /cvvi .^ubcartj^inasy and Mr. W. 
calls ferrum 'pre/iirilatum. I liave repeatedly endeavoured to 
obtain this compound by using subcarbonale of potash instead 
of soda, but from some unexplained cause, the carbonate ofiron 
never contained so large a proportimi of carbonic acid in the 
former case. I do not suppose that the carbonic acid has any 
immediate good effect, but when combined with protoxide ofiron, 
it prevents its becoming peroxide, and consequently retains it 
in a more soluble state. 

Mr. Whipple’s next observations apply to what I have stated 
respecting the preparations of iron. To attempt a definition 
of his remark on the preparations of iron, would be Aquam 
ararCy wherefore I shall be obliued^ if favoured with information, 
as to its abstract tendency. What must be the inference of an 
i^sscitioii like the following \ ^ That iu \iie preparations of iron, 
there have been souie alterations which are to be considered as 
amendments ; hut [ u/u apprc/ieusice t!ial Ihe good icliicli has been 
done is more than conulerbalauecd bij the oirdsi.iou oJ‘ ituprocenieuiSy 
or the commhsiou of errors’ Surely, if in the formuhe, that is, 
such as have been alteivcl, amend.uients have taken pla«e, how 
can w’e ascribe to fne College ii './ant of ability, or the commis- 
sion of error?” ] trust tliat most 'persons ’vould understand 
that I conceive the College to have doiie some good, and more 
ham# — the harm being of two kinds ; po^illice by the commission 
of errors, and uegatirc by the omission oF improvements. I will 
give instances of each : the process for prepaiing Ferrum tartar- 
vzatiiru is improved ; i'erri is rendered worse by depriving 

a weak preparation of lUMrly oii-e-third its strength. In the dtrec- 
tions for preparing /’c/ r.-v;;/. ardiiioidatinuy about one-third only of 
the subcarbonate ofiron ordered to be used are iiissorved by th^ 
muriatic acid, and by the alterations introduced not only is waste 
incurred, but the appare nt strength oF the preparation is much 
greater than its real power. With respect to the omission of iiri ♦ 
provements, it is to be observed that more thanon^-fourth of the 
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siilpha^te of iron is ^I'asted by continuing the directions for using 
too small a proportion of subcarbonate of soda i and a larger 
qiJantity of solution of subcarbonate of potash should have been 
directed in preparing the liquor ferri alcalim. 

With respect to iny proposal for substituting strong acetic 
acid diluted with water for distilled vinegar, Mr. Whipple says, 
“ The aciduin aceticum fortius diluted with water does not 
answer for the purpose of making the liquor plumbi subacetatis. 
I have frequently tried it, and ever been unsuccessful, for as 
soon as it assumes the density, as required in the Pharmacopoeia, 
it becomes opaque, which cannot be removed by filtration.^’ I 
have no doubt oi the accuracy of Mr. Whippie’s statement when 
he admits that he has ever been unsuccessful and he will 
continue to be so while he employs imphre acetic acid; this 
must have been the case, for I assert that the acidum aceticum 
fortius diluted with w ater, does answer for the purpose of making 
the liquor plumbi subacetatis, a perfectly clear and colourless 
solution being immediately obtainable by filtration. 


Article XI. 

Analyses of Books. 

An Explanaiorif Dictionary of the Apparatus and Instruments 
employed in the various Operations (f Philosophical and Expe^ 
rimental Chemistry. With 17 Quarto Plates. By a Practical 
Chemist. London. Boys, pp.295. I65. 

Seventeen well executed quarto plates (for such they really 
are) for sixt€*eii shillings can hardly be a bad bargain, and if the 
text at all equal the engravings, in matter as well as type, it 
must be a very cheap one, at least as books go now. At all 
events, "Mr. Adlard, the engraver, and Mr. Green, the printer, 
have done their duty, and the paper does not disgrace the 
stationer* who sold it. So much for the getting up ; and w^e 
assure our readers, it is no small part of the art and mystery of 
book-making* in these days of bibliomaniacal fastidiousness. 
We could wash indeed, for our own sakes, that matters would 
take a turn, and the price of books descend a little more to the 
level of OYi* cold” purses ; but whilst our friend Mr. Dibdin 
continues to treat us with such luxuries as his Strasbourg Cathe- 
dral, Ann<f)f Britt any , and the View of Rouen on the Road to 
HavrCy &:c.^ we cannot help wishing him to persevere in his 
splendid ‘course, though he half ruins us with the irresistible 
temptatk^ns. But to the work before us, 

* See his Tour^’tlie most beautifully illustrated work of the kind of the present dayw 
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We learn from the Preface that the desigi/of the present pub- 
lication is to supply the want of plates in most of the elementary 
treatises on chemistry, and to assist students who attend the 
public chemical lectures, but have not sufficient time or oppor- 
tunity to examine the furniture of the lecture-table, so as to be 
enabled perfectly to comprehend the construction and principles 
of every article of apparatus. The author acknowledges that he 
has made free use of the best authorities, and at the same time 
lays claim to many original remarks and explanations. 

The first chapter is devoted to a dissertation on the general 
nature of chemical apparatus and instnunents ; and thouglf the 
remarks are somewdiat diffuse, the young chemist will hnd in 
them, on the whole, a* good deal of useful matter ; but we think 
the necessity of having shelves, drawers, cupboards, bottle 
brushes, sponges, towels, 8cc. &c. in the laboratory, might have 
been left to the tyro’s own sagacity to find out, who w ill probably 
not be long before he discovers that chemical operations are 
marvellously apt to make dirty hands, and that he must be no 
niggard of his trouble in often cleaning his flasks, precipitating 
glasses, retorts, &c. See. as well as his own tingers, before he 
quits the fumes of the laboratory for the perihmes of the draw- 
ing room. 

This chapter also contains a pretty long list of instruments 
and utensils, and another of tests, 8cc. ; in the latter of which, 
the same articles are in several instances repeated under differ- 
ent heads ; for instance, under the head Tests, we find carbonate 
of ammonia, nitrate of barytes, nitrate of lead, sulphate of iron, 
&c. and the same substances occur again in the next page under 
Jihe head Salts. Is this for the sake of amplification, or from 
inattention? It is bad at all events. Next come heat and fuel, 
amongst which the author has omitted to notice the new sub- 
stance obtained from the distillation of wood, and, not very pro- 
perly perhaps, called naphtha ; it is a clieap and t;xcellent sub- 
stitute for spirits of wine. This chapter concludes with some . 
remarks on the method of conducting experiments, including 
some good advice to young operators, extracted from Macquer 
and Dr. Henry. 

Ttle very small space w^e can afford to our further remarks on 
this volume will allow of only a few short extracts from some of 
the articles, as a specimen of the general style of the work. 

Blowpipe , — Figures and descriptions are given of liergn^n’s. 
Black’s, and Wollaston’s, which may be considered as legitimate 
blowpipes, as they are supported by the hand, and the blast 
urged by the breath of the operator, the only possible method of 
giving all the nice varieties of flame and position that are required 
in the dexterous management of this admirable little iniitrument. 
There are also figures of Brooke’s Oxy-hy drogue ii Blowpipe, au 
useful instrument, when we wish to throw^an intense heat on a 
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single^point ; of a ''self- acting blowpipe, the old aeolipile, not 
worth one farthing ; of a blowpipe with a self-adjusting candle- 
stick (a '^self-adj listing fiddlestick to Mr. Francois CrameFs 
violin would be about as necessary or useful) ; and a blowpipe, 
with a stop-cock, to be used with a bladder. 

The article annexed to hloiopipe (Bergman’s) is made up of the 
substance of the observations found in the best works on the 
subject, and is culled from Bergman’s Treatise, De TuboFerru- 
minatorio, Berzelius’s Essai de I’emploidu Chalumeau, &c. Our 
author tells us, that ‘^The best kind of flame for blowing through 
with the blowpipe, is a thick wax or tallow candle.” This is 
new to us ; we did not before know that a candle and its flame 
are the same thing ; but however that may be, we think the 
recommendation erroneous, and prefer a low lamp, supplied 
with oil, to any candle whether of wax or tallow ; for the lamp 
wants no snufiing ; the wick, when once well trimmed, will last a 
long time without requiring the least alteration, and we avoid the 
abominable nuisance of having our hands or instruments smeared 
with melted wax, or “ stinking tallow.” The advantage also of 
being able to adapt tlie size of the wick to the nature of the 
operation, is materially in favour of the use of the lamp in prefer- 
ence to a candle. 

In using the blowpipe, the following observations should be 
attended to. The end of the nozzle pipe must be just entered 
into the flame, and the current of air wilt then throw out a cone 
or dart of flame from the opposite side. ‘ If it is well managed, 
this dart or cone vvill be very distinct and well defined. Care 
must be taken that the stream of air does-not strike against any 
part of the wick, as it wouhi then be disturbed and split inta, 
several parts. The jet or blast of air must be delivered some- 
what above the wick; and as unless the flame was considerable 
there will not be suflicient for the stream of air to act upon, for 
this reason the wick is best to be opened, because it then 
exposes the largest surface, and produces the greatest flame; 
the stream of air from the pipe should then be directed through 
the chanhel or opening between the wick, so as to produce a 
cone the most perfect and brilliaid, directed downwards at an 
angle of about 45 degrees.” 

These directions are not amiss, but recjuire some qualifica- 
tions. The position of the nozzle of the biovrpipe with respect 
to the flame must depend on the efiect required ; if an oxidating 
flame be wanted, the extremity of the bJoupipe should be 
inserted to some distance in the flame; for a reducing flame, it 
must be di aw»furtlier back, and as to the form of the Vv ick, except 
in cases where a large flame is required, it is best to let it be 
cylindrical and unbrokem. Tiie flame of a wick of this form 
will be found the most convenient and manageable in all deli- 
cate experiments. 
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The author has given no figure of Gahn’s t)lowpipe, which we 
find superior th any other. Dr. WoUaston^s, like all his inven- 
tions, is perfect for the object proposed, viz. portability ; but for 
constant use, one with a reservoir is preferable, and of those we 
most approve of the form given by Gahn. 

The article Hygrometer is one of the longest and best in the 
book ; and we give the author credit for liaving dwelt amply on 
the admirable instrument invented by Mr. Daniel!. A wood- 
cut, not very neatly executed, is given of this hygrometer, and 
of Leslie’s, as well as of some other apparatus. 

Undei* the head Hydrometer, Nicholson’s useful table of the 
correspondence of the degrees of Beaumo’s hydrometers for 
salts and spirits, witif their actual specific gravities at 65° Fahr. 
is given, as well as Gilpin’s valuable tables t)f the specific gra- 
vities of alcohol of diiierent strengths, and at different tempera- 
tures. Under the article Measure Gla.ss, also, several useful 
tables are introduced, and generally through the work much 
information, which both the student and proficient may refer to 
with advantage. 

We are surprised tliat llie auihor has not noticed the pyro- 
meter invented by jHr. Daniell ; a long account is given of 
\V’edgwood s, which, it is now known, is an instrument of very 
little service, since the clay pieces whicli serve to indicate the 
temperature, contract as much by a lower degree of Jieat long 
continued, as they do by tlie most intense. Wq have also 
looked ill vain for a figure of ?>lr. Cooper’s excellent apparatus 
for the analysis of organic substances. Neither that nor Dr. 
Front’s are noticed. Jlialus va/de deflcndu:)! However, on the 
^^’hole, we think the Explanatory Dictionary cannot fail to be 
useful to a large class of chemical readers, and hoping the 
author will fill up the desiderata in the next editiim, we wish he 
may soon have tlie opportunity of doing so, and bid him heartily 
farewell. 


Article XII. 

* Proceedings of Philosophical Societies^ 

ROYAT. SOCIETY. 

The meetings of this learned body, as we have already men- 
tioned, w^ere resumed on the B^th of November, 1824; when 
Douglas C. Clavering, Esq. Capt. B.N. was admitted a Fellow’^ 
of the Society, and the following communicationsnvere read ; — 
The Croonian Lecture, by SirE. Home, VPRS. ; — In pursuing 
his researches in minute anatomy, the •author stated'^ at the. 
commencement of this Lecture, he had again availed himself of 
the skill and accuracy of Mr; Bauer ; un^ in thfs respect he 
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remarked, he enjoyfed an advantage which no anatomist had ever 
before possessed, and which, perhaps, might ne^er again occur 
to any one. 

Proceeding to the immediate subject of the Lecture, Sii> E. 
Home stated, that Mr. Bauer had discovered nerves both on the 
foetal and the maternal surface of the placenta ; they extend 
over the arteries in a kind of trellis-work, and each fibre, when 
highly magnified, seems to consist of globules connected toge- 
ther: they are altogether distinct from any sort of arterial or 
venous tubes, raid rerlect the light like white human hairs. — 
The' arrangement of the neri es on the placentm of the seal and 
fallow-deer was then described. — Sir T. S. ilaffles, w^hose loss 
of the most valuable collection of sulnecVs of Natural History 
ever Ibrmed in the East Indies, the anthof observed, every one 
must feel for, presented him with the pregnant uterus of the 
Sumatran tapir, in winch there is no placenta, the umbilical cord 
passing from the feetas directly to the chorion; and in this case 
the nerves w ere found in the tiocculeiit part of the latter organ. 

Sir Everard next gave an account of the distiibution of the 
nerves belonging to the organs of generation in the human 
female, and in those of the quadruped and bird. — Me had long 
since suspected that wherever there were blood-vessels there 
w'ere nerves, and that the latter, besides their office of conveying 
sensation, w^ere concerned in the formation of arteries ; and 
from the extreme vascularity of the placenta, he had inferred 
their existence in that organ. Mr. Bauer’s verification of this 
inference threw great light upon various facts, hitherto unex- 
plained, depending upon the coiin.exion-of the mother with the 
foetus; — it showed that the brain of the mother is connected witb 
all its nerves. Thus it explained the circumstances, of a foetus' 
formed without brain ; of children dying on the tod speedy divi- 
sion of the navel-string; and of the various effects ascribed to 
the influence of the imagination of the mother on the offspring, 
of which. there were loo many authenticated instances to reject, 
though from their not having taken place in certain particular 
cases, they had been ccnisidercd as accidental. The Lectui'se 
closed w ith an account of some instances of this kind which had 
come within the immediate knowledge of tlie author. One of 
them w^as that recorded in the Philosophical Transactions, of 
the mare, which, having first had a foal by a quagga, had after- 
wards thiiee foals successively by a i^ersian horse, all of which 
were marked like the progeny of the cpiagga. Illustrative draw- 
ings by IVJr. Bauer w^ere annexed to this Lecture. 

On the Changes undergone by the Ovum of the Frog, during 
the Production of the Tadpole. By the same Author. 

Sir ly^erard Home having investigated the gradual changes 
^produced by incubation in the ova of warm-blooded animals, by 
examining ilie formation of the chick, had now^ extended his 
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researches, with Mr, Bauer’s aid as before, to the cold-hlooded 
class of auiuAls. The geaeral successive steps of the process 
had been ascertained to be the same in both classes. Mr. 
Bauer's drawing s of tlios :; \vhich took place in the ovum of the 
frog* were auiiexed to paj)cr. 

Sow 25. — At this meeline: Aiohard Penn, Esq. was admitted 
a Fellow ; and the name of William Scoresby, Jim. Esq. ordered 
to be inserted in the prmtcd lists of tiie Society : the following 
paper was read : — 

X New Method of calculatinir the Angles under which the 
Planes of Crystals meet; by W. Whewell, AL\. .FiiS. and* Fel- 
low ofTrinily College, Cambridge. 

In this paper, of \fluch the iatroduciion only was read, the 
detaus being purely \nalheinaticul, the author ])roposed to sub- 
stitute fertile mode of calculating the angles of crystals hitherto 
employed, in which diderent metliods are used, according to the 
relation of the dili’erent crystals to their nuclei, a few simple 
fonnuke of universal application; and also to substitute for the 
arbitrary and inelegant notation by which the planes of crystals 
have heretofore been designated, a simple and expressive nota- 
tion of corresponding symbijls. 

Kov. 30. — This being 8t. Andrew’s Day, the anniversary 
meeting of the iioyal i:>ociety was lieid at tiie Society’s apart- 
ments in Somerset House. 

The President, Sir Llmn{)hry Davy, took llie Chair at twelve 
o^clock, and delivered an eloquent address to a large number 
of the members assembled on the occasion. We are happy to 
be able to lay before our readers a faiihful and pretty copious 
♦abstract of that able and isnpressive composition. 

After reading the list oi’ members whom the Society has lost 
by death in the course of the preceding year, in which the 
names of Lord Byron, Mr. Lowry, and iiaron Maseres occurred, 
Sir Humphry Davy observed, that the only character which he 
was called upon to notice, as a contributor to the Phitesophical 
Transactions, was that of Baron Maseres, whom he described as* 
having belonged to the old niathematical school of Bwtain, and 
who, through a long life, devoted much of iiis leisure, and a 
poftion of his fortune, to the pursuit and encouragement of the 
higher departments of algebra and geometry. His love of 
science was of the most disinterested kind, as is shown by the 
nature of his pubiications, and his liberality in encouraging the 
publications of others. He ilied in extreme old age, liaving 
almost outlived his faculties. ^ 

The President then announced that the Council had awarded 
the medal of bir Godfrey Copley’s donation, for the present year, 
to the Rev. John Brinkley, D. D. Andrew’s Professor^of Astro- 
nomy in the Lhiiversity oi’ Dublin, and President of the RoyUl 
Irisii Academy. . •' 



62 Proceedings of Philosophical Societies, [Jan. 

' i 

To some of the members of the Society, who have not fol- 
lowed closely the usages of the Council, a quesfion may arise, 
why, in ‘^tvvo successive years/^ the cultivators of a science, 
which, during that time, has been distinguished by no remarka- 
ble discoveries, should receive the Iiig]K::^t honours wliich this 
philosophical association has to bestov/ : 

The progress of science has no annual periods ; and when a 
medal is to be bestowed every year, not merely important scien- 
tific facts, but likewise trains of useful labours and researches 
must be considered, and the zeal, activity, and knowledge of 
those persons, who, having been contributors to the Transac- 
tions, must be considered as competitors, are to bo taken into 
the account. 

It has now and then happened that the I?oyal Society has had 
the felicity to mark some great and brilliant discovery, such as 
that of the aberration of light, or the magnetic effects of electri- 
city, by this token of its respect ; but in general the medal is, 
of necessity, Vjestowed for contributions of a more humble cha- 
racter ; to reward those laboriouvS philosophers who have 
enlightened science by correct observations or experiments ; or 
those sagacious iiKniirevs, who, by accurate reasonings, or inge- 
nious views, lay the foundations for new researches, or new 
theoretical arrangements, dr applications of science to the uses 
of life. If any one department of natural knowledge requires 
encouragement more tiian another, it is Astronomy ; for having 
arrived at a mature state, c®d presenting* few striking objects of 
discovery, it can only be perfected by the most minute, laborious, 
and delicate inquiries, which demand 'great attention, great 
sacrifice of time, and often of health, since the}" must frequently^ 
he carried on at a period usually devoted to repose. 

Dr. Brinkley has long been known as an enlightened and 
profound mathematician, and his papers in the Memoirs of the 
Royal Irish Academy, and some of those in the Philosophical 
Tratisacfions, contain abundant proofs of his skill in the higher 
departments of analysis. Whoever, said the President, is in 
possessioJi of the higher resources of the mathematical sciences, 
may be considered as gifted with a species of power applicable 
to every department of physical knowledge. It is, indeed/' for 
this species of knowledge what muscular strength is for the 
difierent branches of human labour. It not only generalizes the 
resuljs of^experiment and observation, but likewise corrects 
them, and leads to new and more refined methods of investiga- 
tion. The^ guide of the mechanical and pneumatical philoso- 
pher, and the^useful assistant of the chemist, it is of still more 
importance to the astronomer, whose results depend entirely 
upon magnitude, time, and motion. 


* The Cftplfy medal yras last year given to the Astronomer Royal. — Ed* 
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Eiiciowed in so high a degree with one oftlfe essential charac- 
ters of an accomplished astronomer, his various and later com- 
munications to the Royel Society show that Di\ Brhikley is 
equjilly distinguished as a laborious, acute and accurate 
observer, * 

After stating the several subjects of Dr. Brinkley’s seven 
communications to the Royal Society, published in the Philoso- 
phical Transactions, and justly eulogizing their e>ttraordinary 
merit, Sir Humphry Davy ])roceeded to notice the two great 
leading que.-tions ot astronomy, concerning which the iVstrono- 
mcr Royal and Dr. Biinkley are at issue ; namely, 1. Tlie sensi- 
ble parallax oi‘ some of the tixed stais ; and, 2. Tlie apparent 
southern motion or declination of parts of the sidereal system. 

it is well known theft sensible parallax is denied by Mr. Pond, 
and believed to exist by Dr. Brinkley ; whilst, on the contrary, 
southern declination is denied by Dr. Brinkley, and believed to 
exist by Air. Pond. I mentioned, the President continued, in 
amiouncing the award of the medal last year, that the Council 
of the Royal Society had no intention of giving its sanction to 
the opinions of the Astronomer Royal, or of attempting to decide 
rn these important and difficult questions. I again feel it my 
duty to make the same observation on this occasion, and to 
state that the general labours of Dr. Brinkley in the most diffi- 
cult parts of astronomy, and the approximation that he has made 
to the solution of a great problem, and the high merits of his 
philosopliicai inquiries, are the sole grounds on which the Cop- 
Jelan medal has been bestowed. 

AVhen Copernicus first developed that sublhns system of the 
pjanetary worlds, which has since been called after his name, 
he was obliged to suppose the hxed stars at an almost infinite 
distance, and the astronomical instruments of that day offered 
no means even of attempting the discovery of their parallax. * 

The importance of such a discovery was, how-ever, imme- 
diately felt ; as a demonstratioii of' it Avould in fact become like- 
wise an absolute deiuonstralion of the Copernicaii system of the 
universe. • 

Gallilaeo seems to have suggested the method of inquiring for 
paralktx, by examining the relative position of double stars, one 
of large, and the other of small magnitude, at t'ne two extremities 
of the earth’s orbit; a method founded on the supposition that 
the stars do not greatly difi’er in absolute size. This* metl^od, 
wdilch was likewise strongly recommended by Dr. Wallis, was 
first, I believe, said the President, practised, and pursued with 
great sagacity and industry, and with instruments, of extraordi- 
nary magnitude and perfection, by the late Sir William Herschell, 
and, in following his path, by Mr. Herseheil and Mi%*South. 
Though it has afforded many important results with respect to * 
the proper motions of the stars and the arrangement and groups 
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of thase heavenly bodies, it has as yet furnished no observations 
forming data for reasoning on the distances of ^he fixed stars 
from tho^sun. 

The other method, and that which has been most insi^sted 
upon, seems likewise to have origin^-ted with the illustrious 
Florentine philosopher, namely, that of observing stars, about 
the summer and winter solstice, in or near the zenith, for the 
purpose of^voiding the errors of refraction, by fixed instruments. 
The celebrated lloi}eit liooke, w^ho erected, at Chelsea, a tele- 
scope 36 feet long for examining y Draconis, imagined that he 
had discovered a very considerable parallax for this star ; but 
Hooke’s observations were contradicted by Molyneux. 

Flamstead drew a similar conclusion from his experiments on 
the pole star, but the results which he •attributed to parallax 
were explained by Bradley’s great discoveries of the aberration 
of light, and the nutation of the earth’s axis ; and it is remark- 
able that Hooke reasoned correctly on inaccurate observations, 
whilst Flamstead formed wrong conclusions from exceedingly 
correct results, 

James Cassini, in observing Sirius, attributed a parallax of 6" 
to this star ; and La Caille, from observations made at the Cape 
of Good Hope, supposed it to be 4''. 

Piazzi, whose conclusions are given with great diffidence, in 
researches pursued from 1800 to 1806, supposes that several of 
the fixed stars exhibit parallax. He assumes for Sirius nearly 
the same parallax as La Caille, for Procyoii 3'^, and for Capra 
less than V\ In all these observations, nothing like southern 
motion, it must be confessed, had ever been suspected. Dr. 
Brinkley, in 1810, rated the parallax for a Lyrae at 2^-^'. The 
general conclusions of the Astronomer Royal from observations 
made both with a fixed instrument, and with the mural circle, 
are unfavourable to the existence of sensible parallax for any of 
the fixed stars, and he refers apparent parallax to imperfections 
in the histruments used in the observations, and offers as a proof, 
the diminution of the indications in proportion as instruments 
have become more delicate ; and estimating the Greenwich, as 
superior to the Dublin Circle, thus accounts for the difference of 
his results and those of Dr. Brinkley. « 

Dr. Brinkley, in reply, does not allow the superiority of the 
principle of the Greenwich instrument, and shows the consist- 
ency of tjbe Dublin instrument with itself, by numerous obser- 
vations which place its permanent state beyond all doubt. The 
results of 62^ observations on « Lyne, in 1811, give the mean 
difference befw^een the summer and winter zenith distances as 
; and repeated observations, in the last ten years, give 
sensible parallax, though with less consistency, for a Aquilee, 
• u Cygni, and xArcturus ; but none for y Draconis. Dr. Brinkley 
seems entirely convinced ol* the accuracy of his general conclu- 
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sioiis. If any circumstances depending upon*change of teijaper- 
•cXture, flexure o& the instrument, or other causes of error existed, 
xvhy, he says, should they not be general for all the stars'^ Why 
should such causes exist for a Lyrae, and not for the pole star, 
which shows no sensible-p^rallax ? 

On the question of southern motion. Dr. Brinkley compares 
Mr. Bessel’s, IMr. Pond’s, Mr. Piazzi’s, and Dr. Bradley’s Cata- 
logues, and after endeavouring to prove discorda^pe in the 
Astronomer Royal’s mode of applying the data in these Cata- 
logues to the question, he says, from the weight of external 
V testimony adduced, it will, I think, be readily conceded to n>e, 
tliat the southern motion does not exist, and that it must be 
regarded as an error, belonging to one or both of the Greenwich 
Catalogues of 1813 and* 1823.” 

Such is the state of these two questions ; they are not, how- 
ever, questions of useless controversy, nor connected with hostile 
feelings : tlie two rival astronomers seem equally animated by 
the love of truth and of justice, and have carried on their discus- 
'-ions in that conciliating, amiable, and dignified manner, which 
distinguishes the true philosopiter. I cannot give a stronger 
proof of this, than in statimg that the Astronomer Royal was 
umongst the first of the members of the Council to second and 
applaud tlie proposition for the award of this day» 

After some further observations on the subject of parallax, 
the President remarked, that it is to be regretted that no star 
has yet been observed absolutely in the zenith, which might 
easily be done, and in a part of tlie globe, for instance under the 
ecjuator, where almost precisely the same circumstances of tem- 
pera ture^^ moisture, and pressure of the atmosphere, would exist 
m sfimmer and winter. PxXi instrument fixed on granite, or an 
aperture made in a solid stratum of rock, would destroy the pos- 
sibility of interference from foreign causes, and reduce the pro- 
blem to the simplest possible conditions. 

8ir Humphry Davy then congratulated the Society on* the 
great progress that is making in scientific inquiry, and the 
means for procuring the necessary instruments, and paid a well 
merited tribute of respect to several of the most eminent astro- 
nomers, of the present day, and to those artists, especially 
Troughtoii, Dolland, Reichenbach, and Frauenholfer, whose 
genius and industry have brought philosophical apparatus to its 
luesent high state of perfection. » ^ 

The President then concluded this brilliant address nearly in 
die following words : — , 

There is no more gratifying subject for contemplation tliaii 
the present state and future prospects of astronomy; and when 
It is recollected what this science was two penturies ago,, the 
contrast affords a sublime proof of the powers and resources of 
the human mind. 

New Series, vol. ix. 
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The notions of Ptolemy concerning Cycles, and Epicycles and 
the moving spheres of the heavens, were then current; the obser- 
vatories\vere devoted rather to the purposes of judicial astrology 
than to the philosophy of the heavenly bodies ; to objects of 
superstition rather than of science. 

If it were necessary to fix upon the strongest characteristic 
of the superiority of modern over ancient times, I know not 
whether th^ changes in the art of war from the application of 
gunpowder, or in literary resources from the press, or even that 
wonderful power created by the steam-engine, could be chosen 
wdlh so much ])ropriety as the improved state of astronomy. 

Even the Athenians, the most enlightened people of antiquity, 
condemned a philosopher to death for denying the divinity of 
the Sun ; and as to the other groat natfons, cotemporary with 
the Athenians, it will be sufticient merely to mention their ido- 
latry, or utter ignorance with regard to the laws or motions of 
the heavenly bodies. 

Take the most transient end tlie simplest vie^v of the science 
as it now exists, and what a noble subject for exultation! Not 
only the masses and distances of the sun, the planets and their 
satellites, are now known, but even the weights of bodies upon 
their surfaces ascertained, and all their motions, appearances, 
and clirtugcs, predicted Vvitli the utmost certainty for years to 
come, and even carried back through past ages, to correct the 
chronology, and iix the epochas in the history of ancient 
nations. Attempts have even been made to measure the almost 
inconceivable distances of the stars, and with this, what sublime 
practical and moral results \ The pathless ocean navigated, and 
in unknown seas, the exact point of distance from known la^ds 
ascertained. All vague and suoerstitious notions banished 
from the mind, which, trusting tc its ow n powers and analogies, 
sees an immutable and eternal order in the whole of the universe, 
inteivled after the designs of the most perfect beneficence, to 
promote the happiness of millions of living beings, and where 
the whole of created nature oilers its testimony of the existence 
of a l)ivine and Supreme Intelligence! 

The President then delivered the medal to Mr. Baily, to be 
transmitted to Dr. Brinkley, begging him to assure thai gentle- 
man of the respect and admiration of the Royal Society, who 
receive his communications, presiding, as he does, over another 
kindrtfd scientific body, not merely with pleasure, but with gra- 
titude, and who trust that he wall continue them both for the 
advancement of astronomy, and for the increase ofhis otvn high 
reputation! 

The Society then proceeded to choose their Council and 
Officers for the ensuing year ; and the following were declared 
duly elected : 

Of th>e Old QounciL — Sir Humphry Davy, Bart. ; W. T. 
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Brande, Esq. ; S. Goodenoiigh, Lord Bishop of Carlisle ; Major 
T. Colby; J. W. Croker, Esq. ; D. Gilbert, Esq.; C. Hatchett, 
Esq.; Sir E. Home, Bart.; J. Pond, Esq.; W. H. Wollaston, 
MD. ; T. Young, MD. 

Of the Neiv Coinicil.-^^V. Babington, MD. ; F. Baily, Esq.; 
J. G. Children, Esq.; J. W. Viscount Dudley and Ward; 
J. F. W. Herschel, Esq. ; Capt. H. Kater ; T. A. Knight, Esq. ; 
A. Mac Leay, Esq. ; SirT. S. Raffles, Knt. ; Ed ward 'Adolphus, 
Duke of Somerset. 

President . — Sir H. Davy, Bart. 

'rreasurer. — D. Gilbert, Esq. 

Secretaries. — W.T.Brande, Esq.; and J. F.W. Herschel, Esq. 

Dec. 9 . — Charles Mackintosh, Esq. was admitted a Fellow ; 
M. Thenard was elected a Foreign Member ; and the following 
communications were received. 

Three extensive series of Astronomical Observations made at 
the Observatory of Paramatta, New South Wales ; communi- 
cated by Sir Thomas Brisbane. 

Explanation of an Optical Deception in the Appearance of 
the Spokes of a Wheel seen through Vertical Bars. By P. M. 
Roget, MD. FRS. 

A portion only of this paper was read. 

Dec. 16. — The name of Dr. John Thomson, of Edinburgh, was 
ordered to be inserted in the printed lists of the Society; and 
the reading of Dr. Roget’s paper was concluded. 

The spokes of a revolving wheel appear curved when viewed 
through the intervals of a series of vertical bars, such as those 
of a palisade, ora Venetian window-blind. The spokes on each 
dd« of the upper one, which has arrived at the vertical position, 
appear bent upwards ; and the curvature of each spoke increases 
accordingly as it is more distant from the uppermost one. The 
direction of the curvature is the same, w^hether the wheel be 
moving to the right or to the left of the spectator. The appear- 
ance takes place only when the wheel is revolving with a certain 
velocity, and remains the same AvhateV^er greater velocity is^ given 
to the wheel, as long as the spokes continue visible, 
author states the results of experiments illustrating the influence 
of varJbus circumstances on these illusive appearances ; and 
infers from them that the combination of a progressive with a 
rotatory motion is essential to their production. He explains 
them on the well-known physiological principle of the* con^- 
nuance for a certain time of an impression made on the retina ; 
and shows that not only all the ordinary phenomena'accord 
with his theory, but that, by means of it, the resillt of more 
complicated combinations may be anticipated. The paper con- 
cludes with a mathematical investigation 'of the^ curves* thus 
generated ; of which the general equation and leading properties 
are given. 

T 2 
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Tliie following communication was also read: — 

On a new Photometer ; by A. Ritchie, AM. ^ communicated 
by the President. 

The principles on which the indications of this instrument 
depend, are, that radiant lieat does not pass through thick plates 
of glass, but is conducted through them in the same manner as 
througli opaque bodies ; that light expands in the same manner 
as heat the substances which absorb it ; and that the intensity 
of light varies inversely as the square of the distance. Mr. Rit- 
chie’s photometer, however, differs essentially from that of Prof, 
i^eslie. Its delicacy is such that it is very sensibly alfected by 
the light of a candle at the distance of 20 or 30 feet, while no 
effect is produced on it by a hot ball ok iron radiating a much 
greater quantity of heat. Vv hen exposed to several lights at 
different distances, it expresses their intensity according to the 
law just stated. 


Article XIIL 
SCIENTIFIC NOTICES. 

Chemistry. 

1 . ISaliiiC Efilorescencc upon ike Surface of Bricks. 

(To the Editors of the Ainiah of'PJtUosophif.) 

(i E N TEEM E N, L hson Gtovr. 

Walking some time since w-ith a friend in the neiglibour- 
hood of St, John’s Wood Road, where a considerable number 
of cottages in the Italian style, surrounded by gardens and 
inclosed with brick walls, have lately been erected, our attention 
was attracted by observing the irregular distribution of a white 
coloured substance upon the surfaces of some of these garden 
walls. Upon closer inspection, a pretty thick and extensive 
efflorescence became apparent, a portion of which when scraped 
off and applied to the tongue coinrnunicated a strong and disa- 
greeable saline taste. A quantity of this saline substance was 
collected, and on being submitted to a slight chemical examina- 
tion, it soon became evident that it was almost entirely com- 
posed of sulphate of soda, blended with minute portions of 
nmriate^of lime and magnesia. 

T am aw'are that sulphate of soda has occasionally been met 
with as*an efflorescence upon old walls on the Continent and 
elsewhere, but T do not think that it is a very common occur- 
rence in this country ; and may it not be asked, whether the 
solidity of walls built of such materials is not likely to be mate- 
rially diminished? 

The saJf ‘evidciqjy, in the first intance, crystallizes upon the 
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surfaces of the b#*ick, and in a dry state of the atmosphere, efflo- 
resces. The action of rain speedily dissolves the efflort/scence 
thus formed, and another portion of salt will be quickly deter- 
mined to the surface; shoqld this succession of changes continue 
to go on, the bricks may soon be expected to become porous, 
and their consequent disintegration must happen in a shoit 
time. 

If you consider this notice worth inserting in the Annals of' 
Philosoplu/, it may probably be the means of inducing those 
'Whom it may more immediately concern, to attend to a circum- 
stance of which, perhaps, they are not aware. 

I remain, Gentlemen, your very obedient servant, 

• “ M. W. 

2. Solubilil}/ of Oxide of Cobalt in Anunonia, — Cohaltic Acid, 

Oxide of cobalt does not appear capable of dissolving directly 
in ammonia, and a combination between the two substances can 
take place only under the two following circumstances : — 
1. Either the oxide of cobalt combines with an acid, and in this 
state forms a double salt with the ammonia, which is also com- 
bined w'ith the same acid ; as, for example, in the carbonate of 
oxide of cobalt and ammonia, nitrate of oxide of cobalt and 
ammonia, 2. Or, when the proportion of acid is insufficient 

to saturate both the oxide of cobalt and the aiumoriia, as, for 
example, when a neutral salt of cobalt is treated with an excess 
of ammonia, tliere is ibrmed a small quantity of t lie double salt, 
and the greater proportion of the oxide precipitates in blue 
c(doured iiocks, which, so long as oxygen gas is excluded, do 
not redissolve. If oxygen gas be admitted, it is ra]>idly 
absorbed ; the blue flocks at the same time assume a o'reen 
colour, and gradually disappear, yielding a brown coloured 
solution. If a salt of cobalt containing an excess of acid be 
employed, or if there be previously added a sufficient quanfity of 
the correspoiulinu’ ammoniacal salt, the addition of an excess of 
ammonia occasions no precipitate, and there is oblained pale 
red coloured liquid ; in the case of nitrate of cobalt, this liquid 
iindoul^tedly contains nitrate of cobalt and ammonia, and depo- 
sits red coloured crystals. This solution also is capable of 
absorbing oxygen gas, and its colour is thereby changed to a 
brown. Tlic maximum ‘amount of absorption is in the propo;'- 
tioii nearly of one equivalent of oxygen to one equivalent of 
oxide of cobalt; consequently the cob-aUio acid thus •formed 
contains half an equivalent more of oxygen than theffiyperoxide 
of cobalt. 

If the above ammoniacal liquid, previc^usly saturated. with 
oxygen, be committed to a rapid spontaneous evaporation, it 
yields a compound of ammonia icith nin ic and cobalHc adds, in 
brown coloured, apparently four-sided prfsrns w'ith square 
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base^. This salt dissolves without undergoing decomposition 
in dilute liquid ammonia, forming with it a brown coloured solu- 
tion : in water it dissolves only partially, azote being .^at the 
same time disengaged, and hyperoxide of cob^t precipitated. 
Ex DOsed to the air, it is rapidly decolnposed, and becomes dull 
anc red coloured : it seems ysrobsible that the decomposition is 
principally occasioned by the absorption of carbonic acid. — 
Leopold iimelin. 

Mineralogy. 

3. Composition of Garnet, 

When writing the short notice on garnet contained in our num- 
ber for Nov. last (vol. viii. p. 388), we* were not aware that a 
systematic examination of this mineral liad been alieady under- 
taken and accomplished. Having since received the entire 
volume of the Swedish Transactions for 1823, we find in it a 
memoir by Wachtineister, containing a description and analysis 
of 13 varieties of Garnet, all from dififerent localities and geolo- 
gical positions. With only one exception they all proved to be 
constituted in conformity with the formula which we gave in 
our notice, namely, an atom of a silicate of a base containing 
three atoms of oxygen (as alumina, peroxide of iron), combinecl 
with an atom of a silica of a base containing two atoms of oxy- 
gen (as lime, magnesia, protoxide of iron, protoxide of manga- 
nese). Whenever a genus becomes sq diversified as is the case 
wdth garnet, it is of the utmost consequence, in a mineralogical 
point of view*, to investigate the connexion which subsists 
between the chemical composition of each variety, and its 
external and physical characters, such as its specific gravity, 
hardness, colour, transparency. Vf’e have, therefore, arranged 
the most important of Wachtrneister's results in the form of a 
synoptical table ; by means of which the mutual relations 
betw.een the principal characters of each variety will be made at 
once apparent to the reader. In a geological point of view, it is 
of no less importance to trace the degree of similarity which 
subsists between the composition of a simple mineral and its 
matrix ; and as the garnet appears to surpass almost every other 
class of minerals in {he remarkable extent to which its c^omposi- 
tion is influenced by that of the substance in which it exists 
imbedded, or upon which it rests, we have allotted a column 
t^ thehnatrix of each variety, or, w here that has not been men- 
tioned, to the minerals w ith which it is found associated. 
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Kanischatka * Pitto, • Even, incHning to Pale green. Transparcjit. Scratches quartz. 3*64 

. (^River WilM) . . * conchoiclal. 

]3. Klemetsauhe, Albite? Rhomb, dodecahe- Reddish broivii. Transparent in thin 3*851 

in Norway * dron. fragments. • 
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The numerical results of his analyses were as follows : 
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The garnet which, in its composition, constituted an excep- 
tion to all the other varieties, is the one whose leading charac- 
ters are given in No. 13. It conuiiiis so large a proportion of 
silica, that one-half of the bases must be supposed to exist in tt^ 
state of bisilicates. Wachtmeisrer, however, is of opinion, that 
this variety may for the present be left out of view^, because it is 
even to the naked eye distinctly intermixed with a foreign mine- 
ral, and it is not to be supposeid that ttie composition of a sub- 
stance evidently impure, can be admitted to invalidate a general 
law, which all the twelve other vaiieties coincide in indicating 
The crarnet, indeed, possesses a peculiar tendency to crystallize 
indiscriminately with other mineral compounds, from which it 
differs essentially in chemical constitution ; and the presence of 
such foreign bodies, so far from l)eing an obstacle, appears even 
to favour its crystallization. These foreign admixtures may be 
often recpgnized in the form of dull sj>ots on the surface of the 
most regulaily formed crystals. 

• 4. Collection of Minerals. 

In proof tliat mineralogy is not on the decline on this side of 
the water, we may allude to the purchase of Haiiy^'s collection 
not long ago by his Grace the Duke of Buckingham ; and we 

* * Including some carbonic acid. 
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have now to acquaint our readers with Mr. Ttleuland^s purchase 
of that of the*Marquis de Dree. The Parisians, however, have 
still to admire the private collection of the late King of France, 
under the superintendance of Count Bournon, that of the Jardin 
des Plantes,' and another, highly instructive, at the College of 
Mines. Besides every Professor of Mineralogy at Paris has a 
collection, and that of Monsieur Brochaiit de Villiers is now the 
most valuable of any private individual there. With the excep- 
tion of two other private collections of peculim' note on the Con- 
tinent, all the others from thence have by degrees found their 
way to this country. • 

5. Supports for Minerals before the Blowpipe. 

Our readers will remember the interesting paper by Mr. 
Smithson on this subject, which appeared in the A) ina Is of Phi- 
losophy ^ vol. vi.p. 412, N. S. Lieut.-Col. Totten, of the United 
States, has lately published some experiments on the same sub- 
ject. His process is a modification of that adopted by Mr. 
Smithson. We extract a part of his memoir. 

Not being able to obtain any clay sufficiently refractory for 
my purpose, though I tried the German and the English (Stour- 
bridge) clay, used for crucibles by glass-blowers, and two or 
three specimens called pipe-clay, I had recourse to the minerals 
which I designed to expose to the action of the flame ; this is 
Mr. Smithson’s third process. Instead, however, of taking upon 
the point of the wire a very minute portion of the paste made of 
the powdered mineral, according to Mr. Smithson's method, I 
formed a paste by mixing the powder with very thick gum water, 
And rolling a little of it under the finger, formed a very acute 
cone, sometimes nearly an inch in length, and generally about a 
twentieth of an inch in diameter at the base. These cones, being 
held by the forceps, or attached to the end of a wire, or even of 
a splinter of wood, may be directed accurately upon the minutest 
visible particle ; and being a little moistened at the point with , 
saliva, the particle will adhere to the very apex under the strong- 
est blast of the blowpipe. 

t conceived that when a very small quantity of paste was 
use^, the extremity of the wire or forceps must necessarily 
abstract much heat from the fragment under examination, 
bedause it must itself be often within the limits of the blue flame ; 
and my object was, as much as possible, to insulate* the /rag- 
ment. These cones need not in fact be more than one-quarter 
or one-fifth of an inch in length ; for so effectually is the con- 
ducting property of the mineral substance .destroyed, by 
destroying the continuity of its particles, that one of these cones, 
of the length of half an inch, may be held at the basjs by the 
fingers with impunity, while the apex is in the focus of heat. 

One great advantage of thfs method over the others is, that if 
fusion ensues, it is owing entirely to the nature of the substance 
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(experimented upon, and not in any degree to the agency of 
foreign substance acting as fluxes/’ — (Annals of*the Lyceum of 
Natural History, New York.) 

Geology. 

6. On the Geology of Snowdon. 

(To the Editors of the Annals of Philosophy.) 

GENTLEMEN, 

Having observed in No. 24 of the Annals, in a paper by 
Messrs. Phillips and Woods, giving an account of the geology 
of Snowdon, that the inquiries of those gentlemen were unsuc- 
cessfully directed in search of a felspathiCf^rock, which had been 
mentioned to them as existing in that neighbourhood, 1 have 
thoiiglit it might not be unacceptable were 1 to point out where 
such a rock may be found, namely, close to the town of Caer- 
narvon. Here the rock in question forms a conspicuous craggy 
knot immediately adjoining the north side of the town, which 
appears to consist entirely of red felspar, with a large intermix- 
ture of quartz, chiefly in the form of separate crystals. This 
rock is in its appearance so totally distinct from those in the 
neighbourhood, that I much regret it should have escaped the 
observation of a competent* observer. From a quarry on the 
south side of the hill, it appears to rest upon the usual slaty 
rocks so abundant in that part of Wales. C. C. C, 

We have to apologize to our correspondent C. C. C. for the 
delay that has occurred in the publication of his communication. 
The paper ^vas accidentally mislaid. A scientific friend to^ 
whom we showed the specimens \vhich accompanied C. C. C.’s 
letter, having expressed a doubt as to the rock being feldspar, 
Mr. Children has examined a Yjortion of it to ascertain if it con- 
tain potash. By fusion with nitrate of baryta, See. he readily 
detected. the presence of that alkali. — C. and P. 

MiSCEl LANEOL S. 

7. Is the Level of the Baltic stationary t 

About half a century ago, the philosophers in the north*, of 
Europe entered into an animated controversy respecting the 
accuracy of an assertion which even then had become very 
generally credited, that the water of the Baltic is in a sfatd of 
progi*essive diminution. Owing to the want of the necessary 
data, neither party at that period succeeded in establishing their 
opinion; but the discussion had the fortunate eftbet of directing 
the attention of properly qualified Y>ersons to the subject, and of 
inducing them to observe from time to time the mean height of 
the water in numerous stations both on the eastern and western 
coasts. A large body of facts has thus been gradually accumu- 
lating, and the results* of these coincide with such uniformity in 
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indicating an actual shrinking of the water/ that the fact of its 
being in a sterte of progressive diminution appears to fee now 
ascertained almost beyond dispute. In the course oMhe years 
1820 and 1821, M. N. Bruncrona, with the assistance of the 
officers of the PilotingJEstablishment, and of other individuals 
familiarly acquainted with the subject, undertook an examina- 
tion of all the well-authenticated watermarks which have been 
made along the western shore of the Baltic within the last half 
century. His results, which are in the fullest extent confirma- 
tory of the conclusions which had been deduced by preceding 
observers, are consigned in a short memoir in the Swedish] Oans- 
actions for 1823. "The following table exhibits the amount to 
which, according to*his observations, the level of the water has 
fallen within the la^t forty years. It is necessary to remark, 
that, in some instances, the watermarks were much older, and, 
in others, of a more recent date than forty years ; in all such 
cases, the change which had taken place within the last forty 
years was estimated by calculating the mean annual depression 
from the period of the earliest observation. 
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on 

Bleking. 


Carlskrona. 

56 

10 



Carlshamn, 

56 

11 

1 

X'hristianstad. 


Abus. 

55 

55 

1 






^ >.0-/)0 

Malmbhus. 


Falsierbo. 

55 

23 



Bandskrona. 

55 

22 

* J 

Halland. 

Onsala. 

Hallsuiid. 

57 

21 

Bahusia. 

Marstrand . 

Ko5n. 

1 57 

• 53 

100 


Among the many facts which pres^ented themselves in the 
course of this investigation, and which he considers corrobora- 
tive of the depression in question, may be mentioned the fol- 
lowing : 
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1. The almost universal remark that the Baltic has become 
shallower in the ordinary sailing tracts, is admittecl by the pilots 
to be nof destitute of foundation, but they are of opinion that 
this alteration is in general most perceptible in situations 
exposed to the afflux ofdriftsand, loose pebbles, or sea-weed, or 
where the bottom consists of rock. A similar observation has 
been made in the proximity of the larger towns and fishing sta- 
tions ; for example, according to the chart drawn up in 1771, 
the mean depth of the sea opposite the harbour of Landskrona 
was six fathoms; in 1817, it was scarcely five fathoms. 

2. * Between the numeroas islets wdiich are scattered along the 
coast of Sweden from Haarparanda to the boundaries of Nor- 
way, there are sailing tracts where, 80 or 00 years ago, accord- 
ing to the testimony of the oldest and most experienced pilots, 
the sea admitted ships having a dranght of 10 feet, although at 
present they are impassable to vessels whose draught exceeds 
two or three feet : at the same time it does not appear that older 
tracts, in the immediate vicinity of these, have become sensibly 
shallow^er. 

3. It is asserted also by the pilots, that along the whole coast 
of Bahusia, the sailing tracts where the bottom consists of rock, 
undergo a sensible diminution of their depth every 10 years. 
Many other parts of the Baltic might be mentioned, in which a 
similar alteration lies been taken notice of. 

M. C. P. Hallstrom, in a valuable appendix to M. Bruncona^s 
memoir, gives the follow ing table of the corresponding diminu- 
tion wdiicli has been observed in the water of the Gulf of 
Bothnia. 


Distance of thei 


Place. 


of Lower Kalix . 
tor Rebben, .m tl 
rish of Pitea . . . 
Latan, in the pari 
Bygdea 


of Wasa . 
rargdn, or 
Wasa... 


Gefle. 


]\fean height of water 

water below! 
the original 


P^all of 
w ater in 

1 marked 

1 . 

in re-observed in 

-1 - ! 

mark, in feet. 

Years. 

years,m f 

1700 

1750 

2-05 

50 

4 10 

i 

i 1775 

2-49 

75 

3*32 

1 1751 

i 1785 

1-70 

34 

5-00 


; 1796 

1-90 

45 

4*22 

* 1749 

17S5 

2*70 

36 

4*72 


1795 

2-50 

46 

5 43 


1819 

2-60 

70 

3*47 

1774 

1785 

0 55 

] 1 

5 00 


1795 

M6 

21 

5*52 


1S19 

1*60 

45 

3*57 

1795 

1819 

0-65 

24 

2*71 

1755 

1 1797 

1-70 

42 

405 


■ 1821 

2-87 

65 

4*35 

' 1755 

1785 

1-45 

30 

4*83 


1797 

1*69 

42 

4*02 


1821 

2*87 

65 

4*35 

1731 

* 1785 

2*90 

54 

5*37 


1796 

2*17 

65 

3-34 

1795 

1822 

1*58 

27 

5-85 


the 
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That the numbers in the last column, ho\rever^ vepreseiA the 
exact amount, of the secular depression, cannot be regarded as 
fully determined, because it has not yet been satisfactorily ascer- 
tained whether the diminution be uniform, or whether it varies 
at different periods ; and whether it is in any respect dependent 
on local circumstances, or on the climate, or on the stale of the 
atmosphere. Neither has it been ascertained whether this 
depression, which has been remarked to become less and less 
from the north of the Baltic towards the south until it finally 
becomes insensilde, diminishes in an equal proportion with the 
latitude, or Avhether it follows a different law. Throughout the 
whole of the Gulf of Bothnia, the fall appears to be uniform, and 
its amount for the lai^t 100 years appears to be about 4^ feet; 
below, at Calmar, it is only 2 feet ; but whether the diminution 
betw^een these two stations takes place in a regular progression 
is still undecided. 

Before concluding, we have only to remark, that this sup- 
posed fall of the level of the Baltic must not be regarded as dis- 
proved by the issue of the long agitated inquiry, whether the 
level of that sea is actually liigher than tliat of the German 
Ocean, and which the observations made of late years at the 
locks of the canal of Holstein appear to have answered decidedly 
ill the negative. Neither can an ahsohile fall be accounted for 
by M. Otto’s theory, that the sea in one position is gaining in 
depth exactly what it lo^-es in another ; a shifting which he 
attributes to the banks becoming in some situations more 
extended, and the bottom more elevated, in consequence of the 
immense quantities of earth, sand, stones, 8ec. vvhndi are annually 
carried down by the large rivers wdiich disembogue themselves 
into the Baltic. Admitting the accuracy of the observations as 
they are recorded on the rocks themselves, we must also admit 
either that the rock constituting the bottom of that sea is actually 
elevated by some subterraneous process, or tliat irs waters are 
either diminishing by evaporation, or are retiring to some other 
quarter of the globe. The latter explanation is supported by • 
numerous authentic analogical changes, with w hich every one 
at all conversant in the history of the earth is familiarly ac- 
quevnted ; while there are no geological facts at present known 
which bestow any degree of plausibility upon the former. 


Artici.e XIV. 

NEW SCIENTIFIC BOOKS. . 


PREPARING FOR POBLICATION. 

Mr. Bewick is preparing a work on British Fishes, in thd style of 
his preceding volumes on Quadrupeds and Birds. 
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Travels in Greece V by Dr. P.*P. Brondsted, will appear in eight 
Parts, royal 8vo. 

A New^ Scientific Journal is about to be published in Dublin, under 
the title of the Dublin Philosophical Journal, and Scientific Review, to 
be published half-yearly. 

The Sixth Edition of Dr. Paris’s Pharma\:ologia, in which will be 
introduced a revolving scale, termed the Medical Dynameter, show- 
ing the absolute and relative strength of the different preparations of 
medicine : in 2 vols. 8vo. ^ 

The Mechanic’s Encyclopaedia, or General Dictionary of Arts, 
Manufactures, and Practical Science ; in 8 vols. post 8vo. with nume- 
rous.Plates. 

An Appendix to Capt. Parry’s Second Voyage of Discovery, con- 
taining the Natural History, &c. r 

« 

JUST PUBLISHED. 

The Transactions of the Geological Society, Vol. I. Part II. 

A View of the Present State of the Salmon and Channel Fisheries, 
comprehending the Natural History and Habits of the Salmon. By 
J. Cornish, Esq. 8vo. 6^. Qd. 

A Compendium of Medical Theory and Practice, founded #n Cul- 
len’s Nosology. By D. Uwins, MD. 12mo. 

An Essay on Curvature and Diseases of the Spine. By R. W. 
Bampfield, Esq. 8vo. 105. (jcl. 

Brewster’s Edinburgh Encj’^clopeedia, Vol. 17^ Part I. IL Is. 

Halkett’s Notes on the North American Indians. 105. 

Travels among the Arab Tribes inhabiting the Countries East of 
Syria and Palestine. By J. S. Buckingham, Esq. '4to. With Illus- 
trations. 3/. 3s. 


Article XV. * J 


NEW PATENTS. 


J. Gunn, Hart-street, Grosvenor-square, coach-maker, for improve- 
ments in wheeled carriages. — Oct. 14. 

W. P. Weise, Tooley-street, Southwark, Surry, manufacturer, for 
‘improvements in the preparing and making water-proof cloth, and 
other materials for the manufacturing of hats, bonnets, caps, and wear- 
ing apparel, and in manufacturing the same therefrom. — Oct. 14. 

H. Marriott, Fleet-street, ironmonger, for an improvement in wqter- 
closets. — Oct. 14. 

J. Fetlow, Manchester, for improvements in power looms for weaving 
various articles. — Oc. 14. 

H.^ Mandslay and J. Field, both of Lambeth, engineers, for their 
method and apparatus for continually changing the water used in boil- 
ers for generating steam, particularly applicable to the boilers of steam 
vessels making \png voyages, by preventing the deposition of salt or 
other substances contained in the water, at the same time retaining the 
heat^ saving fuel, and rendering the boilers more lasting. — Oct. 14. 
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Article XVI. 

METEOROLOGICAL TABLE. 


1824. 

Wind. , 

BAIlOaiETER. 

Max. j ]Min. 

Thermometer, 

Max. I Min. 

1 

Evap. 

• 

Rain. 

1 llhMon. 
Nov* 1 

w i 

• 

29-87 

29 8 2 

58 

50 


01 

2 S W: 

2.9-98 

29-87 

48 j 

40 

— 1 


3 

W 5 

2998 

29 97 

48 1 

34 

— 


4 

N - 

2997 

29-93 

44 1 

32 

— 



N Wi 

30-24 

29-93 

46 

25 

— 



W : 

30-24 

30-10 

55 

25 

— 


7 

W 1 

30-10 

29-87 

57 

50 

— 


8 

W i 

30-12 

29*87 

50 

34 

— 


9 

N w: 

30-12 

30-04 


37 

— 

12 

10 

W 1 

30-04 

29-99 

1 

' 06 ! 

50 

— 

25 

11 

N W'l 

30-08 

29*99 

56 1 

42 

— 1 

60 

12 

N W 

30-21 

30-08 


40 

— j 

_ 

13 

W 

30-21 

; 29 73 

1 

' 55 

45 

— j 

25 

14 

N W 

30-06 

1 29 73 

50 1 

35 

— 1 

03 

15 

N W 

30-37 

1 30-06 

45 1 

32 

1 

— 

16 

W 

30-37 

i 09.9s 

51 

38 

— 


17 

s w 

29-98 

29-56 

( 58 

52 

•95 i 

06 

18 

s w 

2,9-92 

29*56 

1 55 

48 

— 

28 

19 

s w 

29-92 

! 29-68 

50 

39 

— 

40 

20 

,S E 

29-68 

! 29-61 

53 

43 

— 

34 

21 

W 

29-61 

! 29-60 

53 

40 

— 

38 

22 

;s w 

^ 29-60 

1 28-72 

52 , 

42 

— ^ 

16 

23 

s 

29*13 

i 28 71 

52 1 

42 

— 

15 

24iS W 

29-48 ' 

1 29-13 

52 ‘ 

40 

— • 


25 

i w 

29-81 

i 29-48 

50 

31 

— 

06 

-2CN W 

29-89 

! 29-8 1 

48 1 

30 

— 


27 

' E 

29-91 

! 29-84 

53 1 

36 

•48 


2 S S W 

29' 84 

1 29-38 

53 

47 

_ 

15 

29 S W 

29-60 

i 29*38 

52 

38 

— 

12 

30 S W 

29-59 

! 29-46 

52 

43 

*35 

* 46 




30*37 

! 28-17 

1 58 

25 

1 f8 

“ST 

j 3*82 


The observations in each line of the table apply to a period of twenty-four hours, 
beginning at 9 A. M. on the day indicated in the first column. A da^^^aetcs that 
the result is included in the next following observation. • 
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REMARKS. 

Eleventh Month 1. Tloiuly. — 6. Fine.^ 7. Fine: lunar halo. 8. Cloudy. 

9. Fine. 10. Cloudy. II. Rainy. 12. Fine. 13. Cloudy. 14. Rainy. 15, Cloudy 
andfiiro. 16. Fine. 17. Boisterous. IS — 20. Rainy. 21. Jine day: rainy night. 
22. Showers : windy : very boisterous night. 23. Stormy wind continued to blow 
furiously all night. 24. Wind a little abated this morning : day fine. 25. Fine day : 
a heavy shower at half-past five, p. m. 26. Fine. 2f. Cloudy. 28. Cloudy : a 
boisterous wind all night. 29. Fine day : rain at night. 30. Rainy : windy. 


RESULTS. 


Winds: N, I ; E, 1 ; SE, 1 ; S, 1 ; SW, 9 ; W, 10 ; NW. 7. 


Barometer ; Mean height 

For the month 29-813 inches. 

For the lunar period, ending the l'4th 30-002 

For 13 days, ending the 1 st (moon south). 29*881 

ForJ^g^ays, ending the 1 5th (moon north) 30*031 

For 14 days, ending the 29th (moon south) 29*61.3 

Thermometer : Mean height 

For the month 45*61 6® 

For the lunar period 4 6*383 

For 30 days, the sun in Scorpio. 47*050 

Evaporation l*7Sin. 

Rain 3*82 


Zak^aUfryf*Stra^fitrdf Ttee^h* Months 21^ 1824. R. HOWARD. 



ANNALS 


OF 

PHILpSOPHY. 

FEBRUARY, 1825. 


Article I. 

On the Life and Writings of Claude-^Louis Berthollet. 

By Mr. Hugh Colquhoun. 

{Continued from p. 18.) 

In Ae course of the investigation into the nature of chlorine, 
of which the conclusions have just been detailed, Berthollet was 
induced to examine its action upon the liquid fixed alkalies. 
In consequence of a very complicated decomposition, the full 
extent of which it was impossible for him to foresee, the result 
was a new compound, which is now distinguished by the name 
of chlorate of potash. This he proved to consist of potash 
united to an acid composed of muriatic acid and a larger propor- 
tion of oxygen than he supposed to exist in chlorine : to this 
acid he accordingly gave the name of hyperoxygenized muriatic 
a^jfd. One of the most remarkable properties of this salt is the 
great proportion of oxygen which it contains, ^^his oxygen is 
retained, united only by a very weak affinity, and of course is 
easily disengaged by presenting any of the combustibles with 
which it readily combines. Berthollet, who was ever^the first 
to forese e the practical application of any of his discoveries, 
proposed that the new substance should on that aepount be 
substituted for nitre in the manufacture of gunpowder. His 
hint was immediately acted upon, and a manufactory was esta- 
blislfied at Essone. The effects, however, were lamentable. No 
sooner had the w^orkmen begun to triturate the mixture of 
chlorate of potash, sulphur, and charcoal, than the whole 
exploded with tremendous violence, the building was blown into 
the air, and several persons perished. 

The discovery of this substance has, however, been jJVoductive 
of no small advantage to science. It has tended^ to complete 
the theory of chemistry, a.nd has also become an instrument of 
discovery, extending still farther the limits of pur knofsrledge. 
Without it, the two oxygen-acids and tfie two oxidps of chlorine 
had never been known, and cannot yet be prepared ; without it. 
New Series, vot. ix. g 
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the chelnist would be deprived of an extremely easy and econo- 
mical mode of preparing the purest oxygen gas ; hnd without it, 
Gay-Lussac and Thenard had not been enabled accurately to 
disclose the ultimate composition of vegetable and animal prin- 
ciples. For although the use of chlorate of potash for this latter 
purpose is now superseded by other still more correct and more 
manages^le instruments, yet it constituted the introduction to 
this" branch of chemical analysis, .^and indeed suggested the 
enmloyment of the methods more recently adopted. 

But the researches of our chemist with respect to the nature 
of cTilorine were attended by yet another result, which has 
redounded, not less to his own honour, than to the prosperity of 
France and England. It had been previously remarked by 
Scheele, that among other extraordinary features, chlorine is 
characterised by the property of destroying every vegetable 
colour with which it comes in contact ; and this destruction he 
found to be not merely apparent but complete. The vegetable 
colour treated with chlorine cannot be restored by any known 
chemical reagent: its basis has undergone decompbsition. 
When Berthollet, in the course of his researches, came to the 
consideration of this property, his attention was peculiarly 
excited by it ; and in the hope of its throwing some light upon 
the true constitution of chlorine, he was anxious to examine 
into its mode of operation. It will be remembered that he con- 
ceived erroneously chlorine to be a compound of muriatic acid 
and oxygen ; and he soon formed a theory conformable to this 
idea. He held that, since the pouring of an aqueous solution 
of chlorine upon a vegetable colouring matter, destroys the 
colour, and leaves only muriatic acid behind ; it is an oxidatWn 
of the colouri]^. matter which produces this effect, and the con- 
sec uence is, tnat the substance oxidised loses its property of 
refecting certain rays of light. 

But it is not that Berthollet formed a theory on the subject, 
which is now a matter of moment ; it is his immediately con- 
ceiving that this property of chlorine might in its application be 
made of* the greatest practical utility ; and his persevering with 
a zeal undamped by difficulties till he really rendered it so, that 
throws an intense interest over this part of his history. Since 
chlorine destroys vegetable colours completely, he reasonably 
inferred that it would produce a similar effect upon those sub- 
stances il^hich injure and obscure the inherent beauty of thread 
and cloth, and tne separation of which is the object of bleaching. 
He accoWingly immersed a piece of unbleached cloth for some 
time in a soliftion of chlorine in water, and was extremely grati- 
fied to find it come out of a pure white colour. But his mortifi- 
cation ‘was prpportidnally great on perceiving that cloth so 
bleached, after a certairi time, gradually assumed a dingy yellow 
efilotir 'alteration which he found greatly accelerated by 
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treating the cloth with an alkaline ley. Hs^rassed by this 
impediment, tvhich threatened to take away all permaofent bene« 
fit from his discovery, he began, however, to conceive that there 
is a strong analogy between the action of his chlorine upon the 
cloth, and that of the Ordinary process of bleaching, by subjec- 
tion to light, air, and the moisture of a meadow exposure. He 
next considered that as the effect of this latter process is not a 
bleaching of the cloth, but merely such a loosening of the 
colouring matters as facilitates their final disengagement by 
some subsequent process, the same result might follow a similar 
aid given to the bleaching by chlorine. He accordingly con- 
joined the action of an alkaline ley with the immersion in chlo- 
rine, and by subjeqling the cloth to these two processes for 
several times in alternate succession, he was happy enough to 
succeed in rendering it permanently white. The bleaching was 
rendered still more perfect by adding the customary finish of the 
process, a steeping in dilute sulphuric acid, or in very soui* 
buttermilk. 

M. Berth ollet had brought his new process to this stage of 
perfection, when he communicated his success to his friend Mr. 
Watt, the illustrious improver of the steam engine, who hap- 
pened to be then in Paris. This gentleman, whose whole life 
was devoted to the advancement of the arts, saw at a glance the 
advantages that must result to his country by transferring this 
process from the laboratory of the chemist to the extensive work 
of the bleacher ; and soon after his return to England, he wrote 
to M. Berth ollet, informing him that his father-in-law, Mr. 
Gregor, proprietor of an extensive bleach field, near Glasgow, 
htfd bleached 500 pieces of cloth upon the French system. And 
it is surely well to mention that our countryipjan, besides the 
honour of being the first to carry into England^so important a 
saving of time and expense, in one of the most extensive of the 
useful arts, had also the merit of inventing and inUoducing 
several important modifications of the apparatus required in the 
operation. 

Unhappily for France, she laboured at that time under a system 
of financial disorder accompanied by heavy taxation, of which 
thaf of the gabelle, or tax on salt, was one of the most unequal 
and of the most severe. And as all the chlorine was extracted 
from this article, she was unable at once to avail herself of the 
full benefits which immediately accrued to Britain from Hbis 
discovery. Besides, the arts had then made comparatively 
small progress with her ; and ignorance, ever hostile td*improve- 
inent as an innovation, hindered for some time th^general difFu- 
sion of the new process. Its inherent superiority was, however, 
too manifest to be slighted by prejudice*, and .too gredt .to be 
destroyed by the more formidable obstacle of taxation. It was 
soon introduced and practised to a large eMent by many intelli 
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gent bleacher;^ who did not follow their business as a mere 
routine. ^M. Caillau at St. Quentin, Descroisilles at Rouen, 
Bonjourat Valenciennes, and Welter at Lille, all men of consi- 
derable eminence, who could join science with art, introduced 
the benefits of the new system into various parts of the empire. 

But there are many other processes in the arts besides that of 
the i^imple bleaching of dingy cloth, in which the removal of 
certain colouring matters is advantageous, and which were of 
course susceptible of great improvement from the application of 
Berthollet’s discovery. One of the earliest and most important 
of these was first suggested by our chemist himself : it relates 
to that process in calico printing which is technically known by 
the appellation of brightening. When a piece of calico is dyed 
with madder, the portions meant to be preserved white are 
found to have contracted a dull red coloured stain ; because, 
although colouring matters in general cannot form a permanent 
union with cloth except through the intervention of some mor- 
dant, they have often an immediate affinity for the cloth of such 
strength, as requires considerable labour for their complete 
removal. The old process for removing such discoloration was 
to boil the cloth in a mixture of bran and water, and then to 
expose it to the action of air and moisture for a period of from 
one to six, or even eight weeks together. This was generally a 
successful, but always a most tedious, operose and costly 
system. But the delay, the labour, and the expense, were 
very greatly reduced by M. Berthollet discovering that 
a very dilute solution of chlorine destroys colouring matters 
which are attached to the cloth only by their immediate 
affinity, while it produces no material alteration on such as Ste 
held in combination with it through the agency of a mordant. 
The new process of brightening by chlorine was of course imme* 
diately and universally adopted in all the calico print fields in 
France^ and has now become part of the ordinary routine of that 
business. 

But we are still far from having enumerated even the principal 
uses to which the bleaching property of chlorine was found 
applicable. By means of it, Berthollet was enabled to instruct 
his caunirymen in an expeditious and, at the same time, almost 
accurate method of ascertaining the relative permanency of 
colouring matters when in combination with cloth. By means 
of it, Eiescroisilles brightened turkey red, by destroying tlie 
brown colouring matter which contaminates and conceals the 
beauty oYthal. dye : by means of it, M. le Baron de Born gave a 
beautiful while to the yellow colour of animal wax, while Ber- 
thollet destroyed the green colour of vegetable wax, and gave it 
the closest resemblance to the bleached wax of de Born : by 
means of it,,M. Chaptal succeeded in removing the stains from 
old books and prints : by means of it, Loysel bleached coloured 
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rags for the manufacture of paper ; and to cut short a li^t which 
might be extended to a tedious length, M. Berthollet, by means 
of chlorine, introduced the important improvement oi giving to 
lint and to flax all the i^ppearance of cotton.* 

It would indeed difficult to mention any one course of 
investigation which led to so many, so great, and so immediate 
benefits, as that into the nature and properties of chlorine, 
instituted and conducted by Berthollet,* It often happeris,,tbat 
the author of an important discovery does not live to see it 
appreciated, and himself acknowledged the benefactor of his 
species ; but in this case our chemist had the felicity to enjoy 
the sight of the advantages he had conferred, and even to have 
many distinguished rivals competing with him in exploring the 
various uses of wirtch his discoveries were susceptible. Nor 
should the biographer of Berthollet omit to mention that, not- 
withstanding his being thus the source of great wealth to his 
country and to England, he constantly declined to accept of any 
emolument even from those whose riches had never been 
amassed but for his researches. All the remuneration that he 
would receive in return for his benefits was the simple present 
of a bale of cloth from England, bleached according to his sys- 
tem. Who the merchant was who devised a present at once so 
delicate and so acceptable, is not now with any certainty known. 
But it seems fair to conjecture, that it was probably made 
through the intervention of Berthollet’s much esteemed friend 
Mr. Watt, the first Englishman to whom the process was 
imparted, and of whom it was as worthy to bestow such a com- 
pliment as it was of the French chemist to receive it. Indeed if 
^ver man loved science for her own sake with a pure and sacred 
ardour, that man was Berthollet ; and he was fortunate in this 
instance in receiving not only a reward such as no money or 
power could purchase, but also an immortality such as few men 
of genius feel assured of. By the universal assent of the French 
nation, the name of the inventor w^as adopted into the ^language 

* This was not one of the least valuable among the practical applications of the 
bleaching property of chlorine. Lint has neither the suppleness, the elasticity, nor the 
softness of cotton : its fibre is not so slender or so fine ; it has a glistening appearance, 
esp«[-ially after being woven, from which the dull white colour of cotton is exempt, and 
it has in consequence the property of reflecting the light, so that its whiteness cimnotbc 
rendered so perfect as that of cotton cloth. Many attempts had been made to overcome 
these disadvantages, of which carding and bleaching proved the most substantially useful. 
V et even after the most careful performance of both these operations, the Approximation 
of lint in its appearance to cotton, althougli considerable, was still very imperfect, an . 
the whiteness thus produced was not found to be very permanent. After Bertholle. 
had, however, employed repeated immersions in chlorine, he obtainedHhc gratifying 
result of approximating lint not only in its appearance, but also indts properties, much 
more closely to cotton than had been eifected by any previous process. The subject was 
soon ^ter taken up, and some amelioration introduced into the system by Giobert, who 
explained his mode of operation at considerable detail. * Imme^ataly a^r*this, ^read 
and cloth manufactured from lint were thrown into commerce, which it was impossible 
to distinguish from those made out of codon. 
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to designate the new ^process. The bleaching liquor was styled 
lessive de Berlhollety or berthollet ; to bleach by means of it was 
expressech by the verb bertholler; the bleachers were named 
berthollexirs ; and berthoUerie, hlanchisHerie bertholliemie, berthoU 
limetre^ were successively adopted to eixpress ideas which a 
knowledge of the root will at once convey. It is somewhat odd, 
Descroisilles observes, to find the name of one of the founders 
of the French methodical nomenclature introduced without cere- 
mony to form the basis of a whole class of words, in utter con- 
tempt of all its principles. 

The nature of the advantages thus introduced was truly sur- 
prising. Persons acquainted only with the modern mode of 
bleaching are astonished when they are informed, that what is 
now the work of a few^ days, was formerly the work of a whole 
summer; that what is now done almost within doors, formerly 
required extensive tracts of meadow ground at present under the 
plough ; and, finally, that what is now undertaken and accom- 
plished at all periods of the year, was then attempted during 
only half the year, the wintry period being wholly incompatible 
with the old process. Nay, in this country the inconveniences 
relieved by the new system were peculiarly great ; for it was by 
no means uncommon at one time to be at the expense of sending 
goods all the way to Holland to be subjected to a bleaching pro- 
cess there, whence they only returned after a heavy outlay, at 
soonest at the expiration of three or four , months. The saving 
of time and of expense to the individual, — the redeeming of so 
much land to the country, — and in general the activity which 
has been given to the rapid circulation of capital in the commu- 
nity, have altogether been a source of incalculable benefit to tht^ 
commerce of England^, and to the general comfort of mankind. 
How happy the man of pure disinterested mind who lived to see 
himself the author of so many blessings ! 

Almost every year in the life of Berthollet, after he had 
arrived at' maturity, was productive of a discovery which was 
either beneficial in extending science, or in promoting some 
useful art.« The series of researches into the nature of chlorine, 
of which the first fruits were published in 1785, and the applica- 
tion of its properties to so many useful purposes which we hteve 
just detailed, exerted the repeated efforts of the investigator 
during a series of years. That however we may preserve some- 
thing^ likec chronological order, which is not a little difficult 
where so many new view^s start up together in the path, and 
cross each^other in their progress to development, let us return 
to 1768, the jj^ear following that in which the leading views of 
Berthollet on the nature of chlorine were first given to the 
world. Pe had not yet completed his fortieth year, and he ren- 
dered it signal by*the publication of two memoirs, the first rela- 
tive to the combination of metallic oxides with alkalies and lime, 
* 
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and the second detailing his striking discovery of fulniidating 
silver. « 

It was one of the doctrines commanding the most Universal 
assent at the time, that acids and alkalies are bodies, in each of 
which there is indefeasil^ly inherent a peculiar and distinct nature 
and principle. This Berthollet denied. He asserted that the 
terms acidity and alkalinity convey no positive and independenl 
meanings but imply 7nere relation^ and that alone. He said that 
these words were adopted solely for the purpose of facilitating 
the explanation of the affinities of certain classes of bodies for each 
other, and that the same substance which acts as an alkali \yhen 
united with one body, may act as an acid when it forms an union 
with some other. Ajid he referred for the truth of this opinion 
to the strong fact that the same body, oxide of teady not only, in 
combination with all the substances usually termed acids, acts 
as an alkaliy but also in union with potash, soda, ammonia, and 
lime, forms in some cases crystallizable compounds, possessing 
all the properties of salts, and consequently acts as an acid^ 
This doctrine, however, notwithstanding its own merit, and the 
fame, now universal, of its author, met wdth no favour from men 
of science, although, of late years, the labours of Davy and 
Berzelius have forced its correctness upon the understandings of 
nearly all the chemical world. 

In the remarkable discovery which Berthollet at this time 
made of a new compound which has been named fulminating 
silver, although we have no particular account of the circum- 
stances attending its first formation, yet we are sure from its 
nature he must have incurred imminent danger. Had he then 
r^et the fate which so many have since encountered from hand- 
ling this substance, and perished on the threshold of discovery, 
the loss to science must have been nearly irreparable. 

Fulminating silver, by the application of a low heat, by the 
slightest agitation, by a brush from a feather, or the pressure of 
a fallen drop of water, instantly explodes with tremendous 
violence. By detonation in a strong metallic tube, Berthollet 
found the products to be, the silver reduced to its metajlic state, 
azote, and water. Before its discovery, no analogous compound 
was* known, except that of fulminating gold ; and the numerous 
experiments made on that subject by various chemists during35 
years, proved successful in adding only two others to the list. 

In the year 1791, Berthollet conferred one of his most signal 
benefits upon his country by the publication of nis \^ork, 
entitled Elements of the Art of Dyeing.^^ France in general, 
and the neighbourhood of Lyons and Rouen in particular, had 
long been celebrated for the assiduity and success wdth which 
the art of dyeing had been there cultivated. Ever since the 
days of Colbert, whose zeal for the prosperity .of his cduntry is 
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undoubted, and whose views of political economy, though sadly 
narrowed by the prejudices of his day, wertj^ nevertheless 
honestly and earnestly directed to the encouragement of manu- 
facturing and agricultural industry, ever since his days it had 
been the practice in France to appoint ojfie of her most eminent 
chemists to the peculiar superintendence of the processes of 
dyeing. After the death of Macquer, it will be recollected that 
Berthollet was his successor in this situation, and it must surely 
have been a source of great pleasure to a mind constituted like 
his, to find that an enlightened view of the processes of dyeing, 
adapted to the advanced state of chemical science, was greatly 
w^anted ; and to feel that he was fully able to satisfy the wishes 
and fulfil the expectations of his country. » 

From tlie time of the publication of M. d’Albo, under Colbert 
ill 1669 down to 1784, when Berthollet was appointed, a suc- 
cession of distinguished chemists, Dufay, Hellot, and Macquer, 
each filling this honourable situation in their turn, presented to 
the French dyers an excellent digest of the principles and prac- 
tice of their art, in w hich the improvements of science and of 
method were alike explained, and placed on a level with the 
advancement of knowledge and the arts. The last of these 
cheinisrs, Macquer, though he lived till 1784, had not assented 
to the new tlieory of Lavoisier, and had indeed only in the last 
years of his life employed some of its doctrines to an extent so 
partial, as rather to increase the perplexity of the old system 
than materially to remove it. Accordingly, the vacant situation 
had not long been occupied by Berthollet, when the revolution 
in chemisLiy, and the many important discoveries accompanying 
it, rendered every preceding work on dyeing defective in infori^- 
ation, and to the modern dyer almost unintelligible in its expla- 
nations. These deficiencies were amply supplied, and the 
various processes of the art were ably explained according to the 
new philosophy of chemistry, by the publication of Berthollet^s 
Elements of Dyeing in 1791. This was indeed the work of a 
master, and bears throughout, in a striking manner, the impress 
of its author’s character. It is alike remarkable for the profound- 
'ness, the truth, and the originality of its general views of the 
processes in the art ; and by a happy application of cor,»;ect 
theory, the work abounds in new and valuable information 
respecting the nature of colouring matters, mordants, and every 
substancq used in dyeing, w'hichis accompanied with a copious 
explMiation of the most advantageous methods of employing 
tliem in practice. Thirteen years after this, another greatly 
enlarged Wition of this w^ork, embodying every improvement, 
was prepared *by the joint labours of Berthollet and his son, 
A. B. Berthollet, then a young man of the fairest promise. 

Among the other improvements which Berthollet introduced 
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into the art of dyeing, there is one of so great importance^ and 
whose investigaiion at the same time involved such difficulties, 
that it deserves particular notice. This is his mode of tmiploy- 
ing Prussian blue in the formation of the brightest permanent 
blues and greens now in yse. 

The remarkable brilliancy of this substance as a colouring 
matter, early recommended it to the notice of chemists and 
practical dyers, all of whom, however, were baffled in their 
attempts to discover any means of fixing it in an equal and per- 
manent manner upon cloth. Menon, Macquer, and Roland, 
successively assayed this task, and each proposed a separate 
process for performing it ; but in practice the same ill success 
attended the proposals of each. In some, only a very pale 
shade of colour was p/oduced ; in others, where the colour was 
at once deeper and moderately permanent, it was always found 
unequally distributed over the cloth ; and in a third, the colour, 
which at first was bright and equable enough, was at the same 
time so fugitive, from its having been applied in a manner 
merely mechanical, that a slight wearing speedily injured it, and 
after a few washings it almost entirely disappeared. 

The mode in which Berthollet overcame all these difficulties 
was a most ingenious one, and it was the result only of much 
research and experiment on his part ; in the course of which he 
was aided by the celebrated calico-printer Widmer. It occurred 
to Bertliollet that, as prussian blue is a compound substance, of 
which one constituent by itself has a strong affinity for cloth, it 
might be possible that the other constituent should unite readily 
with the first, even on finding it j^reviously combined with the 
cloth, although the compound body so presented refuses any 
such union. He, therefore, nrst treated cloth wuth oxide of 
iron, one constituent of prussian blue, for which the cloth has a 
powerful affinity, and next superinduced upon the whole the acid 
principle, by the application of an alkaline prussiate. The acid 
colouring matter, uniting with the oxide of iron, formed Ishe dye, 
without at all disengaging the previous combination between 
the cloth and the oxide. The prussian blue communiQated in 
this manner is found to have nearly as strong an affinity for cloth 
as tlic oxide of iron has when in separate combination with it; 
and thus, by the result of this method, a blue colour of the 
greatest briiliancy and permanencv was added to the art of 
dyeing. , 

In employing the same substance as an ingredient to prodtice 
a green, M. Berthollet’s ingenuity was again severely tried, and 
again it overcame every difficulty. To achieve this, there is one 
other step necessary in the series of affinities, which are all 
brought into play only by the order in wffiich they are made to 
follow each other ; a process which in the ’end produces 4 com- 
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pounfi combination, refused to every other system. Green is a 
colour^ which the dyer invariably produces byr the mixture of 
blue and yellow ; but the prussian blue has no affinity Jor cloth, 
and when this obstacle is overcome, it has ?io affinity for the 
yellow colouring matter; neither has the yellow any direct affi-^ 
nity for the cloth ; yet there must be a combination of these 
colours with each other and with the cloth, or there can be no use made 
of prussian blue in dyeing green. To effect this, the three con- 
stituents of the green colour were applied separately. First, the 
cloth was treated with oxide of iron, for which it has a great 
affinity : the next step was to add to this a yellow dyestuff, 
with which also the oxide has a tendency to combine ; and, 
lastly, there was superinduced above all the prussic colouring 
matter. The result was, that the oxide ef iron, once combined 
with the cloth, retained united to itself the yellovj and the acid 
colouring matters, forming as the product a beautiful and lasting 
green. This process is now in universal practice among dyers 
and calico-printers ; and however great the extent of its use, the 
pleasure of seeing it universally diffused was here also the sole 
return that ever was made to the author for his perseverance and 
ingenuity. Men, like Berthollet, sometimes confer benefits too 
great to be remunerated by any other than the rich reward of 
their country’s gratitude. 

We have now arrived at one of the most important and 
instructive periods in the history of . nations, the era of the 
French revolution. It is true, that in tracing out the life of 
Berthollet, we have heard nothing of those distractions which 
had agitated the government of the country for years previously, 
we have seen nothing of its financial distress, of its frequent 
changes of ministry, of the assumption of supreme power by 
little more than one house only of the States General, of the 
violence offered to the King’s family, of their restraint, imprison- 
ment, and trial ; nor need we look upon the fearful sight of that 
sun of 'royalty, which had so long been the vital principle of 
France, sinking, as it seemed, for ever, in an ocean of blood. It 
is unnecessary to give an account of these events, for important 
as they were, they dragged not forth Berthollet from the bosom 
of science, where he continued to prosecute his uninterri?pted 
researches. He was not, however, destined, even as a chemist 
and man of science, long to remain unoccupied by, or unmingled 
with, thf. busy ferment of the politics of the day. 

The circumstances that followed the erection of the revolu- 
tionary government are of a kind not soon to be forgotten. It 
will be remembered that France was then, by common consent/ 
put under the ban of every other civilized nation. To aid her, or 
to hold intercourse with her, was alike forbidden under the 
severest penakies ; while ultimate success was held to be 
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secure to those who thought to tame the natioifal spirit by with- 
holding every mejins of defence. 

Nor were these expectations of the States who laid France 
under their ban by any means ill-grounded. For that country, 
naturally rich, while she .produced abundance of grain at an 
easy rate, and her wines returned her a large and certain 
revenue that was reaped without difficulty, had nevertheless 
allowed herself to fall far behind several neighbouring kingdoms 
in many of the most useful arts. She had of course accustomed 
herself to rely on the intervention of commerce for procuring to 
her many of those articles of comfort, which soon became 
necessaries of civilised life. When, therefore, she was consi- 
dered a proscribed nation ; when her former princes at Coblentz 
with her refugees, aided*by the House of Austria with her allies, 
locked her in on the side of Europe, and the fleets of Britain 
swept every sea, and blockaded every port, France w^as obliged 
to recoil upon her own resources. And on turning homeward 
for that which was now denied her from abroad, she found 
resources capable in time of high improvement, but the 
demand w'as for immediate assistance, and the salvation of the 
state depended upon its being immediatelj/ furnished. Arts 
w'ere not here ready to be improved on the instant ; — the very 
foundation of arts was wanting. Manufactures, the soul of 
resource, w^ere scarcely known, or if known, were nowhere 
found to exist among this hitherto agricultural and commercial 
community. In so awful a crisis, the eager nation called upon 
her men of science to come forth from their seclusion and 
retreats, to impart their knowledge, and become the instructors 
u' a^willlng people. And the call was answered. Then those 
Hidividuals who knew nought, save the theory of an art, found 
every where pupils to wdioni a hint sufficed, and new^ arts sprung 
up at once, and flourished at the invocation of science. Former 
processes were improved and abridged ; new resources were 
discovered ; new manufactures were invented ; and i»t the 
moment when it seemed that France must fall a defenceless 
prey to her aggressors, she arose armed to the combajb. At 
first, it is true, ere these changes were fully developed, her 
foes made some impression upon her, for the attack was sudden 
indeed ; but even when a hostile army was for a short time 
within forty leagues of the capital, not a man relaxed for one 
nmment from his exertions ; — not a citizen thought of deserting 
his country. And full soon, to the astonishment of the world, 
France displayed her new'^-found resources, her foes perished 
round her impenetrable frontier, and she in her turn becoming 
the assailant, tamed her continental enemies, and dictated to 
them their terms of submission in the heart of their own con- 
quered capitals. 
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Of all these changes, of which science was the original source, 
Bcrtl^ollet, and his illustrious friend Monge, ware the heart and 
soul. At the same time, it is but justice to add, that they had 
many illustrious associates, who, like them, unacquainted with 
any thing but science and theory, became like them the active 
instructors of their countrymen in every art. It followed as a 
natural consequence of their zeal and of the importance of their 
services, that no private body of men enjoyed more of the public 
confidence than the chemists of France. From the aid they had 
lent to an administration fluctuating amid the struggles of party, 
aj^id young in the art of governing, they naturally and of necessity 
became possessed of no inconsiderable political influence. And 
never was any trust discharged with more faithfulness, ability, 
and moderation. It was at this period that most of the great 
and liberal institutions of which France is now so proud, weie 
organised. 

The state of desperate exigency from which Berthollet and 
his associates were enabled to raise France, can with dimcmty 
be now fully appreciated : let us take one single nistai in 
illustration of it. iVlthongh so warlike a country, she har* ueeu 
in the habit of importing all her saltpetre. When th o iv ary 
article was denied her, and an instant invasion imp<^n "i-o 
appalling demand of gunpowder, to the amount. *^V 

millions of pounds, was made as essential to her ( m 

this crisis, a committee of the most eminent chemists v . ^ plied 
to, and the country soon received as the result of tl" ^esti- 
gations, the delightful intelligence, that an inexhauo Mipply 
of saltpetre, easily accessible, lay within tne bo^xm\ of their 
native soil. In five days,’^ one of the committee boldly 
affirmed, in five days after the saltpetre shall have been 
extracted from the earth, gunpowder manufactured from it shaJi 
charge your cannon and his words were v erified to the letter ! 

It was then that the whole face of the country seemed for a 
time covered with manufactories of this substance. The citizens 
emulated each other in amassing and lixiviating the proper soil. 
Berthqllet and the chemists rivalled each other in hastening 
from department to department, to teach the best mode of 
extracting the salt ; and such improvements were thu^i intro- 
duced, that very soon processes were completed in France in a 
few hours, which then cost other nations the labour of a month. 
The result of the whole was an abundant supply of gunpowder 
for the* French camps and fleets, while their arsenals and maga- 
zines were stored with ammunition ; and the extraction of salt- 
petre ffom the soil continues at this day a permanent source df 
productive Employment of the national capital and industry. 

Another scarcely less important benefit was at this time con- 
ferred on France by her men of science, which seems too much 
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connected with this subject and with our chemist, to be omitted 
here. There wils an urgent demand for cannon, musquets, 
sabres, &c. to provide and equip one million of men, who were 
eager to take the field, but wanted arms. The ordinary manu- 
facturer was unable to •meet a demand so extensive; and 
besides, the fabrication of steel, and even of the finer kinds of 
common iron, was unknown to him. Here again the French 
philosophers came forward. A committee was appointed, of 
which Berthollet and Monge were the leading members, remark- 
able alit^e for their talents and for their unwearied exertions ; 
valuable improvements were introduced into the smelting and 
purificauon of iron ; a profound investigation w as instituted and 
completed of the proct»sses by which that metal may be con- 
verted into steel ; and the immediate result was, that the people 
became instructed ; the nation’s wants were supplied for the 
’’me, ‘ nd extensive permanent establishments of that difficult 
manufacture w ere formed in variotis parts of the country. 

It was not only, however, by their talents, nor yet by their 
ingenuity, that Berthollet and his friends w^ere enabled to aid 
and to enlighten their country. Occasions presented themselves 
ill .vhich their integrity, and that rare quality of civil courage, 
were not less conspicuous. It was this, indeed, which greatly 
c mtributed to give them at first the perfect public esteem and 
vonfidence which they long enjoyed. During the reign of 
jrror, a short time before the ninth Thermidor, when the system 
was a favourite one of raising up pretended plots to give pretexts 
for fresh ravages ui the g^’Hotine, a hasty notice was given in 
a certain sitthig of the committee of public safety, that a con- 
spi?acy had just been discovered to destroy the soldiers, by 
poisoning the brandy which was ready to be served out to them 
just previous to an engagement. It was said that the sick in 
the hospitals who had tasted this brandy all perished in conse- 
quence of it. Immediately, orders to arrest all those implicated 
in suspicion, or rather those previously marked for execution, 
w^ere issued, and numbers in chains awaited their doom. To 
Berthollet it was referred to analyse this liquor ; he was atthesame 
time made fully aware tluit Robespierre have a conspiracy, 

and jfll knew that opposition to the wnll of that monster w’as 
generally death. Having finished his analysis, Berthollet drew 
up his results in a Report, which he accompanied with a written 
explanation of his view s, and he there stated in the -plainest 
language the simple truth, that there was nothing very detri- 
jnental mingled wdth the brandy, but that it was merely diluted 
by water holding small particles of slate in suy)ension — an 
ingredient which filtration would speedily render innoxious. 
This Report deranged the plans of the Committee of Public 
Safety, who accordingly sent for the author to convince \iim of 
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the inaccuracy of his analysis, and to persuade him to alter its 
results. Finding that he remained unshaken in his opinion. 

How, Sir ! exclaimed Robespierre, darest thou affirm that 
muddy brandy to be free from poison ? ” Berthollet immediately 
filtrated a glass of it, and in his presence drank it off. Thou 
art daring. Sir, to drink that liquor, said again the ferocious 
President of the Committee ; “ I dared much more/’ replied 
Berthollet, when I signed my name to that Report.” This 
was indeed to take the hungry lion by the beard, and it is pro- 
bable that a revolutionary tribunal would soon have rewarded 
his integrity, were it not that the same shield which defended the 
physician of Louis Xf, protected also the life of our chemist. 
The knowledge of each was necessary^'to the existence of the 
tyrants whom they had the misfortune td‘ serve. 

During the early years of the revolution, we find Berthollet 
employed by his country in many important public situations. 
In 1792, he was named one of the Commissioners of the Mint, 
into the processes of which he introduced considerable improve- 
ment ; in 1794, he was appointed a member of the Commission 
of Agriculture and the Arts ; and in the course of the same year 
he was chosen Professor of Chemistry at the Polytechnic 
School, and also in the Normal School. In these situations, 
however, it must be confessed that his mode of communicating 
his view’s was not adapted to the level of a general audience. He 
was too apt to presuppose a degree of knowledge or talent in 
those listening to him, w^hich it is vain to expect in any public 
audience; and of course the Piofessor dwelt too little upon 
elementary explanation and detail. A teacher should suit his 
discourse at least to the ordinary average ’of mijid which he is 
called upon to instruct, and if he commence in a strain too high, 
his hearers are not carried along with him as iie unfolds his 
views. It is on this account that men of the greatest genius 
have frequently been the least successful instructors, and it is 
certaiif that the faults just mentioned acc^Jinpanied the lectures 
of M. Berthollet. 

The «ame year is remarkable in the life of Berthollet and in 
the history of science, the intimate coiuiexion between which wc 
have often already had occasion to remark, by the establishment 
of the celebrated Annales de Chimie, a w ork to which, from the 
first, he has been a principal contributor. This is a journal 
which, «ever since its formation, has continued so distinguished 
fof the number of its original and important memoirs, that it has 
yet no y val amid all the hundred scientific periodicals now pub- 
lishing in Eprope. To supply such memoirs as these was not 
indeed the ostensible purpose of its institution, but, as the Intro- 
duction informs us, .to communicate to the chemists of France 
the progress of the science throughout Europe. It is extremely 
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probable too, that it was intended to be a powerful instrument in 
diffusing and establishing the principles of the modern system of 
chemistry. The original authors were Lavoisier, Berthollet, 
Monge, Fourcroy, Guyton de Morveau, Dietrich, Hassenfratz, 
and Adet. • 

In 1795, at the organization of the Institute, which now 
embraces every man of any talent or celebrity in France, we 
find M. Berthollet taking the most active lead, and the records 
of that Institute afford abundant evidence of the perseverance 
and assiduity with which he laboured for its interests. Of the 
committees, to which, as is the custom, all original memoirs are 
in the first place referred, we find Berthollet oftener than almost 
every other person, a member, and his signature to the Report of 
each work stands gene/ally first. 

But indeed the zeal of M. Berthollet in the interests of science, 
and his anxiety to diffuse widely the truest principles by means 
of the press, seem to have been wholly unremitting ; for we find 
him not onl\ ' ^nnected, as we have just mentioned, with the 
establishment of journals for that end, but even looking into 
foreign nation . , whose scientific works he always read, to select 
those publications among them, the translation of which into 
tlie French tongue might most advance science and benefit his 
countr’y Accordingly we find him in 1788 engaged in the tran- 
. ‘van’s Essay on Phlogiston, and supplying it with 
notes oi ill Jie solo view of correcting those errors 

which work 'diout si . an antidote might spread. And 
in (1 . - . „.iOagh from a different motive, we again find 

}n r, ; K superintending M, Riffault’s translation of 

• r, hoiiison’s Chemistry, adding his own 

iv. • i’ iv, and bringing the work under the imme- 

le slot - comitryinen by prefixing to it an Introduction. 
Inat BerthOiif -'xp ted this translation to prove of eminent 
service to the /mists of France, is a great compliment to our 
countryman, and tiiathe was right in so expectbig is welPproved 
by the same gentleman, iM, Ritfault, once more translating, 
according to its new arrangement, the fifth edition of the Doc- 
tor’s work, in 1818. 

Tha translation of each of these works was eminently useful 
to science, although they were ushered into the notice of French 
philosophers under very different auspices. The first was 
accompanied by notes, refuting every one of its doctrines, and 
was translated that it might be overthrown : the second \i?as 
accompanied by notes and an introduction, elucidating the 
system and supplying whatever seemed defective ; aj^d this work 
was translated tliat it might become the manual of the French 
chemist. Kirwan was a man who had made many chemical 
discoveries, some of them of considerable importance, and he 
was besides possessed of the power of arguing' most ingeniously, 
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accompanied, as that quality not unfrequently is, by a proneness 
in th^neat of argument to advance propositions* which were not 
altogether rested on the most solid basis. He remained the 
most illustrious disciple of the old school, and he published his 
Essay with the express view of defending the doctrine of Phlo- 
giston, after he had superinduced upon it several modifications, 
which seemed to give it a certain adaptation to the progress of 
modern science. The refutation of this Essay seemed, there- 
fore, to the French chemists to be the destruction of the last 
antagonist worthy of their notice. Berthollet, accordingly, in 
conjunction with Lavoisier, Fourcroy, Morveau, and Monge, 
taking the translation of the Essay, section by section, annexed 
to it a refutation in which the principles of the old and new 
schools were contrasted, and the latter tfiumphautly established 
on the ruins of the former. Lavoisier’s share was the Introduc- 
tion and three sections, Berthollet took three sections more, 
Fourcroy took also three, Morveau two, and Monge one. Never 
was any refutation more complete ; as indeed Kirwan himself 
was among the first to admit. 

In respect to the other translation with which Berthollet was 
connected, the motives which dictated to him the interest he 
took in the work, were precisely the same, vet his treatment of 
it, as has been already observed, was the very opposite. Nor 
indeed could Berthollet at that time have given to the chemists 
of his country a more acceptable and, useful present than was 
Thomson’s System of Chemistry, accompanied by his own notes, 
and furnished with an Introduction from his own pen. This 
work, by far the most successful of its kind which had then been 
attempted, was selected under the circumstances just mentiqued 
by Berthollet, because (as he states in the Introduction), it is 
unrivalled as a Thesaurus of every known fact of importance 
connected with chemistry, and as containing the most accurate 
account of the history of every known substance. Indeed from 
the extreme regularity and methodical precision characterizing 
the work, from the cool discrimination with which every subject 
is weighed and treated of according to its relative importance, 
and from the accurate historical detail prevailing throughout, 
there is at this moment no system of the science of chemistry in 
which so complete and extended information on every topic is 
to be found organized and detailed as in Thomson’s Chemistry : 
which evident from its having already reached the sixth large 
iiiafpression ; and from its having long ago passed into the labo- 
ratory of the Frenchman and the German on the continent of 
Europe, and of the Armenian in Asia; while it has been reprinted 
for the use of the American student. 

f To he concluded in our nexU) 
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Article II. 

On the Climate of the Antediluvian Worldy and its Independence 
of Solar Injliience; and on the Vorniation of Granite, By Sir 
Alexander Crichton, Knight, St. W. FRS. Sec. 

(To the Editors of the Annals of Philosophy,) 

CtENTLE3IEN, II uric If- street^ Cavendish-square^ Jan. 4, 1825. 

The proofs of the climate of the antediluvian globe having 
been for a long period of time independent of solar heat are 
numerous, and well ^novvn as detuched geological facts ; yet 
they have not, so far as I know, been brought together and pre- 
sented under this very interesting point of view, nor has the 
principle been applied to the explanation of such geological 
phenomena as it is calculated to elucidate. They have attracted 
notice indeed, as characterizing epochas in the stratification of 
the earth, and as exhibiting a succession of events in the great 
work of creation, but the light they throw on the climate of the 
world in its first ages, has not arrested that degree of attention 
which a subject so interesting seems to demand. 

The view which I am going to take ol’the temperature of the 
antediluvian world, of its independence of solar heat, and its 
gradual changes, is founded on the most indisputable facts ; and 
the conclusions to be drawn from them are so highly important 
in themselves, and so intimately connected with the study of 
geology, that the subject appears a fit one for a scientific journal, 
w Iviere it will probably aw aken the attention of many readers, and 
lead to further lesearches. 

In the following pages it will not be necessary to enter into 
very minute details, but to turn the attention of geologists to 
certain great classes of facts as data which will at ©nee be 
acknowledged to bear immediately on the subject. Many others 
will naturally present themselves to every well inforrped and 
reflecting mind. 

Among the earliest proofs which geology offers of the ante- 
diluvfan climate having been independent of solar influence for 
a great length of time, are those circumstances which show that 
all the surface of the earth, from a very high northern latitude 
to a corresponding southern one, was of one uniform tempera- 
ture, and that a very high one, when compared with the tem- 
perature of the same range of latitude in our days. ^ 

I do not allude to the fact of fossil remains fjf elephants, 
rhinoceroses, hyenas, and other animals of warm climates, hav- 
ing been found in northern latitudes ; for the migratory disposi- 
tion of animals on the one hand^ and on the other the possibility 
of their having been transported after death from distant regions, 
New Series, vol. ix. m 
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ag*ains*t which opinion I shall have much to offer afterwards, 
cause Aie to exclude them at present as unceFtain witnesses ; 
neither do 1 admit as proofs of a high temperature in the north- 
ern latitudes of the antediluvian world those fossil shells which 
ure found in the liniestc)ne rocks of *northern countries*; for 
though many of them bear a close analogy to those which are 
at present found in the Indian and South Pacific Oceans, yet 
both Brocclii and Olivi have shown that the shells of the Indian 
Ocean arc also I’ound in very temperate climates, for instance, 
in the JNIediterranean Sea; and it is most probable that all the 
shells of the Sub«Ap[)enines were inhabitants of that sea, since 
there is a great resemblance between them and the living 
genera. Although these, therefore, are *10 be rejected as posi- 
tive proofs of a very elevatea temperature in northern latitudes 
at the time that the inhabitants of these shells were alive, yet 
they may be admitted as concomitant proofs of a great equality 
of temperature, and that a warm one, over a great portion 
of our earth such as cannot be explained by solar influence ; for 
when we reflect that the analogous species of several of these 
(such as the nautilus pompitius found at Griguon and Courtag- 
non) are only found in very warm climates, and that a fossil 
shell analogous to the living (rochus a<yiyluCiuans which inhabits 
the vseas of South America, has also been found as far north as 
Hordwell and Barton, in Great Britain; at Grignon, in France, 
and also in the contemporaneous deposits of many other places 
in Europe, it follows as a most probable supposition, that the 
temperature of those novthent latitudes was many degrees 
warmer formerly than it is at piosent. Whoever reflects that 
among the immense number of fossil shells many are remarkable 
for their extreme thinness, delicacy, and minuteness of parts, 
none of wdiich have been injured, but, on the contrary, are most 
perfectly preserved, will find it impossible to admit the notion of 
their Ivtving been brought from warmer and distant regions to 
the places where they are found by some great and sweeping 
catastrophe. INIany of them could not have been carried even 
a short distance by an agitated ocean, or the retreat of waters, 
without suffering attrition and fracture. 

If they are met with composing the mass of entire mountains, 
in the interior of continents, and far above the level of the sea, 
this only proves either that the strata in which they are found 
was raided above the level of the sea after their death, by some 
subterraneous and extraordinary force, or that the regions in 
whicli fhey are found were abandoned by seas which formerly 
covered the^places in which they are now detected. 

Wlien we search deeper in the bowels of the earth than the 
stratir in which the bones and skeletons of the large terrestrial 
quadrupeds of warm climates are found, or shells analogous to 
those of the South* Sea, we arrive at a veiy peculiar and inte- 
resting Flora, w hich must arrest our attention for somo time. 



1825.j Climate of the Antediluvian WWld. / 99 

/ 

The perfect Stiate in which most of the plants belonging to the 
coal formation are found, is calculated to do away all idea of their 
liaving been brought from distant regions by powerful currents, 
or by the retreat of waters. Their leaves, many of which are of 
the most slender and delicate structure, are found fully expanded, 
and in their natural position in regard to the rest of the plant, 
and laid out, as it were, Avith as much care as if in the hortufi 
siccus of a botanist. The minutest parts do not appear to have 
suffered attrition or injury of any kind. Those persons who 
have not had the benefit of consulting extensive collections of 
geology may see the proofs of this assertion in the plates of 
Knorr, Schlottheim,^' Sternberg/f Parkington, and Brogniart,J 
and in those belonging* to the numerous monographs on fossil 
plants, Avhich are to be found in the Transactions of learned 
societies. 

It is quite impossible to reconcile the many facts of this kind 
with the effects of any sudden or violent change of place, or 
with a long journey however gentle. Compare the calm deposit 
of shells and the appearances of the still calmer death of the 
antediluvian vegetable world, with the boulder stones, the gravel, 
and the disjointed, dispersed, and fractured osteology of the 
diluvian deposits, and it will be allowed that there is not the 
slightest analogy between these classes of events.^ The fossil 
plants of some of the lowest strata, such us those which belong 
to the oldest coal formations, are either of the fern tribe, or they 
are arborescent monocotyledonous plants resembling palms, or 

M. Adolphus Brogniart has justly remarked upon the autlio- 
dty of M. Descandolles, dracenas yuccas and pandanuses. 

But it is acknowledged that the living plants which have the 
nearest resemblance to these antediluvians, are tropical plants 
which have not yet been found beyond the 39th or 40th degree 
of north latitude. Every coal country in every part of theVorld 
which has hitherto been examined, abounds in the fossil remains 
of similar vegetables ; and it may be remarked in the very outset 
of this essay, that as certain plants, perhaps I might say all 
plants, belong to specific temperatures, or at least depend for 
their lif^ and health on heat much more than on soil, and as 
most of the remains of plants belonging to the coal formation 
appear from their integrity to have been buried where they grew, 
we are forced to admit the conclusion, that wherever they arS 
found, there must have been a warm temperature. 

The laws of vegetable life as relating to temperature are posi- 
tive, and, therefore, when connected Avith the individuals of the 


♦ Die petrifactenkuncle. 

+ Versuch einer Geogiiostisch — botanis^hen-Darstillung dcr Flora der Vorwelt. 
t la Classification et Distribution des Vegetaux Fossiles. 9 
§ On this subject consult Blumenbach’s Specimen Archseologid? Telluris, &c. and 
Breisbach’s Instituzione Geologid. 

H 2 
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antodiluvian vegetables, they throw the greatestrand surest light 
on the subject ofits climate. 

That the similarity of any two Floras depends more on a simi- 
liirity of temperature than of soil, appears from a multitude of 
facts. The Ar)iic(i Alotitaiui, for instance, is ibund on the low 
marshy lands vvliich border tlie Baltic, whereas in the south of 
iuirope it is only found on mountains, wlieiice its specific name. 
The Hetiifa itana w'hich is found on Blount Jura is met with in 
Lapland at the Jonl of the mountains. The Betula Alba^ or 
common birch of this country, is found in the plains of Scotland 
and of Russia, but in Portugal it only grows on the mountains- 
\\ hen we come to jjlants of tlie same gelius, but which are not 
nf tlie very same species, we find a similar aualooy taking place 
as tleinonsti ative of tlie influence of climate ; thus many gentians, 
and many of the pine and larch tribes, grow on the mountains 
of South America as w^ell as on the Alps, but not in the low" 
plains, much less the valleys. In many of the high plains of 
< ^)lun}])ia, and almost under the ecjuator, apple and willow trees, 
and common fur/x*, are found, while in the valleys under the same 
]>andh‘l are found palms, vkc. The plants of the North American 
Flora w hich are most analogous to those of the Flora of Fnirope, 
are found in analogous temperatures. 

Although distant regions are often found to possess the same 
temperature during a great part of the year, yet a multitude of 
<‘ircums(ancos, independently of the three great co-ordinates, la- 
titude, longitude, and elevation, .may produce varieties of 
cliina((‘, all of which we are incapable of eiiuineiating, such as 
the vicinity to extensive lakes or seas, the height and propin- 
quity of mountains, the extent and direction of the laiid and sea, 
winds, ; and tiiis explains wdiy any two places under the 
same parallel and elevation, and W'hich have apparently similar 
climates, may yet dilier considerably in their effects on vegetable 
lilb, and thus favour the growth of some new" species. It is 
]»rob‘dbly owing to such causes that the plants of the Cape of 
Cood Hope and those of New Holland are not similar, although 
their climates resemble each other in many respects. 

Among the fossil remains, how"ever, of the plants which'belong 
to the coal I’ormation, w"e scarcely find any variety, let the lati- 
tude, ^longitude, or elevation, be what they may ; but supposing 
ir lew species were discovered in any one district which w^ere not 
common to all, it would only prove the influence of a local cause, 
the rest being all alike. Almost all genera and species of plants 
belongiiig*^to that early period of the world, appear to have been 
extremely limited ; they are remarkable for their similarity under 
wha*tevcr parallels They are found. 

Fvery plant in the present w'orld, independently of its natural 
dw"elling-place, Ivas, as it w'ere, a central spot in which it 
flourishes best; and considering this spot as the centre of a 
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circle, or rather as a zone, the plant degenerates in projjprtion 
as it approaches the limits of this district. This kind of zone 
seems to depend chiefly on the elevation above the sea, and 
consequently on temperature. Some plants descend from the 
mountains towards the ptains, others creep upwards to a limited 
height, and then disappear. But in the ancient world, any 
difference which might be supposed to have existed in regard to 
the elevation of those places which are called coal basins, did 
not produce a variety in the plants of that age, which is anotlicr 
proof that a cause of heat was then acting on the earth, wliich 
did not resemble the action of the sun in our days. 

It has been remarked, that the fossil remains of the vegetable 
world which are found^* connected with the coal formation, are 
all of them similar to plants requiring great heat and moisture, 
and many facts in geology induce us to believe, that at those 
early periods of our earth, there was less dry land than at 
present. The primitive and transition mountains, together with 
the carboniferous limestone, appear to have been the only form- 
ations which preceded the life of those plants which are found 
connected with coal. The organic remains of the limestone, on 
which the coal reposes, show that it had long been under water, 
and consequently demonstrate both the extent and elevation of 
the waters at that period, and, therefore, the waters themselves 
would naturally serve as a vehicle for distributing the germs or 
seeds of antediluvian plants over the greatest possible extent; 
hence another cause of the similarity of the Flora of these early 
times in every part of the w^orld. If washed by currents, or 
wafied by w inds to distant shores, where they found a similar 
clinifate, they would grow’ ; but at present the seed vessels of 
South American plants, collected sometimes on the coast of 
Norway, perish. It seems superfluous to multiply arguments to 
prove tliis position, since every horticulturist who rears exotic 
plants, knows w’ell from experience how much of his ^iuccess 
depends on <_’iving them the degree of beat they r equire. 

Excej)t, therefore, we admit that vegetable life was und(‘r 
totally dilferent law^s from what it is at present, we must allow 
that a mucli greater uniformity of temperature existed in the 
early Sges of the world over the whole globe, than is the case in 
our days. There is in fact no way of accounting for the very 
little variety w hich exists in the antediluvian plants of the period 
I am alluding to, and of their great similarity in every part of the 
world, but on the principle of great extent and uniformity of a 
high temperature, however ditficiilt it may be to recoucile'this to 
our notions of the obliquity of the earth and solar influence. 

But there is a difference at present of at least 41"^ of heat 
(mean temperature) between the parallels in \vhich,coal has*beeii 
discovered. Between these, tlie diversity in the genera and 
species of plants at present is very great, so m«ch so indeed that 
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there is no resemblance between the Floras of the two extreme 
points. At the time, however, of the coal formation, the Flora 
of these two remote parallels was the same, both as to genera 
and species. 

If it be allowed that a variety in climate and soil are the two 
chief circumstances which occasion the greatest variety in the 
vegetable kingdom ; and if it be allowed that the plants of the 
coal formation and of the most ancient strata were all of the 
simplest structure, and almost entirely belonging to the acoty- 
ledonous and inoiiocotyledonous tribes, we have another proof 
of 'the uniformity of temperature and soil at that period over an 
immense extent of the earth. The more complicated vegetables, 
those of the dicotyledonous kind, do not appear until a much 
later period,^ when the cause of the uniYorniity of temperature 
of the ancient world was gradually becoming less and less, and 
dying away, and tlie sun beginning to take an ascendency over 
a cause of heat which had until then exerted supreme influence, 
and which appears to have belonged solely to the earth itself. 

Whatever the temperature may have been which was neces- 
sary to support the life of the vegetable kingdom of that early 
period of the earth’s existence, it must be admitted that that 
temperature was the same towards the polar regions as in the 
tropical ones, for in both, the genera and species of antediluvian 
plants are similar, and the shells and corals of the mountain 
limestone in the most distant parts of the contemporaneous 
strata also correspond with each other. In the collection of the 
Geological Society of London, there is a. specimen of a very 
remarkable variety of felicites from the coal formation of Aus- 
tralia, about the 29° south of the equator, and another exa^ctly 
resembling it from the coal formation of Newfoundland in the 
49° north of the equator. The fossil shells of Van Dieman’s 
Land correspond with those of Derbyshire. Upon descending 
below tJie coal formation, proofs of the equality of a high tem- 
perature over the whole earth are multi !)iied ; for upon examin- 
ing the mountain, and more especially tlie transition limestone, 
which conies more imuiediately in contact with the primitive 
rocks, we find madrepores, encrinites, corallites, and all the 
varied habitation of sea polyps, the existing (uia/oo;iu\< of%vhich 
are always found in tropical climates, it is in the Pacific Ocean, 
and chiefly in the Red Sea, the Persian Gulph, and the Carribeaii 
Sqa, that the greatest coral rocks of modern times are found. 
But ill the ancient world, not only pentacrinites, madrepores, 
corallites, and encrinites, are found in the transition and moun- 
tain limestoiie of the coldest regions, but also whole genera oi* 
testacea, the living resemblances to which, with a few excep- 
tions,* are only to be met with at present in warm climates. 


♦ In Whitby coal wliich lies over the oolite. 
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It is well known that the sensible heat of our atmosphere 
varies with the •latitude, longitude, and fche elevation of the place 
where the observation is made, and that the temperature on the 
surface of the earth corresponds in a great degree with that of 
the atmosphere ; but ihe ancient temperature of the earth 
appears to have been equal and permanent in every spot, at least 
for a very long period* 

Observations made in mines prove that the heat of the earth 
increases with the depth. Several well-authenticated facts will 
immediately be brought foiward to suljstantiate this position ; 
but before doing so, it may be remarked that we have another 
series of observations which have not been investigated with all 
the attention they rneVit, leading to the same conclusion, and 
which it is highly interesting to examine under this point of 
view, — I mean the temperature of springs as they rise at different 
depths, or under particular strata. 

As connected with the present subject of inquiry, s])rings 
exhibit two distinct set of phenomena; first, the constancy of 
their temperature under all varieties of seasons ; and, secondly, 
the difference of their respective temperatures as they rise from 
different depths. Some interesting papers on the constancy of 
temperature in a great number of springs, are to be found dis- 
persed in the Transactions of learned societies. To sucli an 
extent does the central cause of heat counteract the agency of 
the seasons, that mineral springs which rise at no great depth 
remain of an almost unifonn temperature throughout the year. 
The temperature of one near Berlin similarly situated was exa- 
mined at different periods by tw o very accurate observers, Wah- 
ler»berg and Erniaii. The former found that the heat of the 
source did not vary more than 0-2o of iveaumur from Augjist to 
the month of April following. Krman, in a subsequent series of 
observations, did not find it to vary more than O'Oo, and he 
ascribes the difference of the results to the greater acc'nracy of 
his instruments. — (Sec* the AhhautUuinj^en dcr K'onigliilum. Aka^ 
detnie dcr Wis.setisc/iaJ ten voii Berlin J ar 181b.) 

1’he deeper the sources of tepid and hot springs are, so much 
hotter in general is the w ater w inch rises f rom tiiein. The tepid 
springs of Matlock and Buxton rise in tlie immediate vicinity of 
amygdaloid and basaltic rocks, and hotter springs seem to come 
from still greater depths. The celebrated and learned Hum- 
boldt says, that the hot springs in various parts of South 


* Mr Cordier found the temperature of a mineral spring at ( 'antal, which takes its 
rise from the granite, to be ii little above the heat of boiling water ( +^H)0 of tlie centi- 
gfade thermometer). But a more astonishing fact is related by iMr. Link, wlio states, 
that the heat of the mineral source at Caidas was + 1 50 of the centigrade thermometer. 
The hot baths of 3Iontiegas at the foot of Sierra de Estrtll&, and all the hot springs in 
Portugal; those of Vais near Aubeaas, in the Deimrtment of Arde'she ; those of Weld- 
band, near Sal 2 burg, are thrown up ei’ther by granite or gneiss. See Brogniart*s 
Mineralogy, vol. i. Article, Water.) • 



104 Sm -4. Crichton on the [Feb. 

America arise from the granitic and primary strata. As to the 
hypothesis of their deriving their heat from the chemical decom- 
position of sulphurets, &c. the limited and changeable operation 
of such a cause, compared with the permanency and greatness 
of the effect, are sufficiently strong reasons to make us abandon 
this explanation. 

It is here that I must add a few facts which relate to the heat 
of mines. The following are taken from a paper of Robert 
Balds, Esq. in the Edinburgh Philosophical Journal, vol. vi. ; — 


Whitehaven ColUen/y Cumberland. 

Average temperature of a spring at the surface 49 Fahr. 

Ditto of water at the depth of 480 feet. . . 60 

Air at the same depth . 63 

Air at 600 feet 65 

Workington Collierxfj Cumberland. 

A spring at the surface 48 

Water at the de|)th of 180 feet 50 

Ditto at the deptii of 504 feet below the level of ocean, 
and under the Irish sea 60 

Teon Collier jjy Durham. 

Water at the depth of 444 feet 61 

Pern/ Mine Colliery y Northumberland. 

Average temperature of water at the surface. 49 

Water 900 feet deeper than the level of the sea 68 

Difference I 19 

Jid'row Colliery y Durham. 

Average temperature of w ater at the surface 49 

Water at 83‘J feet 68 

KiUingu'orth Colliery, Northumberland (being the deepest Coa 
Aline in Great Britain). 

Water at the surface 49 

Air at 790 teetdeep 51 ,, 

Ditto at 900 from the surface, after having traversed 

\ \ mile from the downcast pit 70 

Water gf the great depth of 1200 feet 74 


Baron Humboldt, whose talents for observation, and wffiose 
accuracy, cannot be doubted, informs us that the mine of Valen- 
ciana is so warm, that the miners are constantly exposed to a 
temperature of 9P4 of Fahrenheit, while the mean temperature 
of the external air is 60*8. 

The springs wdiich issue from veins of the same mine at the 
depth of 1638 feet, «have a temperature of 98-2, which is 5*4 
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warmer than the air of levels in which the miners work ; andfthis 
fact is of itself, twhen added to Mr. Bald’s observations «fn the 
water in mines, sufficient to set at rest, for ever, the supposition 
of the heat being owing to the miners, their horses and lights, 
&c. The health of a miner requires a constant circulation of air, 
which renders the heat of mines more remarkable. 

The average temperature of air at the mouth of the mine 


of Reyas, near that of Valenciana, was 69-4 

Air at the depth of (j30 feet 92*7 


Mr. Bald very properly remarks, that the heat of coal miwes 
cannot arise from the decomposition of sulphurets, for these 
never suffer decomposition /w situ; if they did, the greater part 
of the coal mines in die world would have been destroyed by 
spontaneous ignition. In the mina Purgatoria, the height of 
which above the level of the sea is equal to the Pic ofTeneriffe, 
the air in the mine was 07 *3 Fahrenheit. 

From the foregoing observations, it is evident that the eleva- 
tion of a mine above the level of the sea does not regulate its 
temperature as it does that of the surface. Water at the depth 
of 1200 feet under the sea in the Killingvvorth Colliery, was 
stated to be 74° Fahr. ; while the air at 436 feet deep in the 
mine of Villapenda, in Mexico, and which is more than 3000 
feet above the level of the sea, is 84*9. 

When the phenomena of tlie antediluvian Flora, and the laws 
of vegetable life, are considered in connection with all that has 
been adduced, we are necessarily led to the same conclusion to 
which many celebrated geologists have arrived, partly from 
taking a different ^oad of inquiry, and partly from conjecture ; 
namely, that there is a source of heat in the centre of the earth 
itself which must be referred to, as the cause of the uniformity 
of temperature of the ancient world. 

In regard to the first of these suppositions, it is most certain 
that when the granitic crust is duly considered in all its analo- 
gies, it is much more reasonable to consider it as a crystalliza- 
tion arising from fire than as a crystalline deposit from a watery 
solution. We have no proof that any fluid, such as water, is 
capable of holding such an immense quantity of the most inso- 
luble of all substances in soluiioii, and indeed it is probable that 
the waters wffiich were destined to act so remarkable a part on 
the surface of our globe were, in the beginning of tirqe, of the 
purest kind, having no saline or mineral contents whatever to 
deposit. The experiments of Sir James Hall and otl^ers have 
proved that earthy substances, when fused under great pressure, 
are capable of taking on a crystalline texture; and observation 
demonstrates that even when not under great pressure, the ele- 
ments of feldspar, mica, amphigene, hornblende, pyroxene, anal- 
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cimu, and various* other bodies, when fused by the heat of a 
volcav^o, unite to form these compounds, most/)f which appear 
as perfect and beautiful crystals in the very substance and cavi- 
ties of the fused mass. Lavas, basalts, volcanic pitchstone, 

} )orphyries, &c. are full of such crystallized bodies^ and throw a 
ight by analogy on the formation of granite, inasmuch as they 
demonstrate the positive fact, that these crystalline substances, 
bearing a close resemblance to the ingredients of this rock, may 
be formed by igneous fusion ; and when to this is added the 
results of Mr. Micherlich’s most ingenious experiments on the 
artjficial production of pyroxene and mica by fusion, the evidence 
becomes almost complete. 

In the very substance and cavities o*«‘ lavas, we meet with 
amphigene, hamiatome, feldspar, icespav, Thomsoiiite, arago- 
nite, mica, am})hibole, and augite, all in a crystallized state. It, 
therefore, appears probable, that these crystalline bodies were 
formed when the liquid lava allowed their eiements to arrange 
themselves according to their affinities. To suppose the central 
part of the earth a mass of highly ignited liquid matter still 
existing in a state of fusion is not consistent with any thing that 
we know' ; but as the brilliant discoveries of Sir Humphry Davy 
in chemistry have demonstrated beyond the possibility of doubt 
that all the earths are metallic oxides, it is not incongruous to 
suppose that the nucleus of the earth was in totOy and still is in 
pan, in a completely metallic state, and that the granite crust of 
the earth was formed by a general and contemporaneous oxida- 
tion and consequent ignition of the whole of its surface. This 
doctrine would account in a natural manner for the earthy and 
alkaline oxides which are found in all the roCks and minerals 
which we suppose to be of igneous origin, or, in other words, 
for all those substances which have till of late been considered 
as distinct earths and alkalies. It accounts not only for the 
universality of the granite involucrum, but also for the similarity 
of its composition ; for in fact, the granite is to be considered as 
a mass of earthy oxides which were produced by the action of 
air and w'ater, or watery vapours, on the metallic mass. When 
we reflect for a moment on the intense heat produced by the 
rapid oxidation of a very few grains of potassium or sodium^ we 
may conceive, if imagination can go so far, the more intense 
heat of this globe during the simultaneous conflagration of the 
whole of^its surface. What a state of chaos and disorder, from 
whioh was to spring a series of secondary causes, the agency of 
which gave V)irth to a succession of others, each operating for a 
time, anS thus accounting for the whole order of the super- 
structure. 

W"e must suppose tlie presence of w'ater and atmosphere to 
explain the oxyg.enatiou of the metallic mass, and it is conform- 
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able to reason to admit that the great First Cause which dfistri- 
buted through Jthe immensity of space the pvimordia of sg^many 
worlds, would employ the simplest, and at the same time the 
most effectual means for accomplishing the ultimate purpose and 
end. There is no nece'^ity to imagine an ocean already formed 
full of saline parts which held the earths in solution, and w^hich 
it was to deposit by subsequent evaporation. The purer the 
element, the more rapid and eliectual would its first action be ; 
but then as a necessary result, a crystallized coat being thus 
formed, a stop was put to the further conHagration and oxidation 
of the metallic nucleus, except in a few spots where rents, and 
fissures occurred, which would admit either water or air to the 
central mass. The tivne was now arrived at which the element- 
ary water became fitlly saturated with every kind of soluble 
oxide, whether earthy or alkaline. Its impregnation with these 
bodies, therefore, was the immediate consequence of its first 
action on the metallic mass, and its subsequent deposits can be 
accounted for as a series of natural events. 

Before proceeding any further, 1 think it right to slate, that 
this hypothesis concerning the cause of the central heat, was 
first started, as far as my reading goes, by James Smithson, Esq, 
who, in a short introduction to a paper delivered to the Royal 
Society on the Analysis of a Saline Substance from Vesuvius, 
published in vol. 103, part 2, of the Transactions of that Society, 
advanced the opinion as being founded on Sir H. Davy’s disco- 
veries ; he appears to have been satisfied with merely throwing 
out the idea, and to have totally abandoned its development. 
Mr. Smithson’s opinion and the grounds for it are so shortly but 
correctly expressed, that I request permission to insert them 
here. 

The existence (>ays iNIr, S.) in the skies of planetary bodies 
which seem to be actually burning, and the appearances of ori- 
ginal fire discernible on our globe, i liave conceived to be 
mutually corroborative of eacli other ; and at the same (time when 
no answers could be given to the most essential objections to 
the hypothesis, the mass of facts in favour of it fully justified, I 
thought, the inference, that our habitation is an extinct comet or 
sun.” 

The mighty difficulties which formerly assailed this opinion, 
great modern discoveries have dissipated. Acquainted now 
that the bases of alkalies and earths are metals eminently oxida- 
ble, we are no longer embarrassed either for the j)abuluni ©f the 
inflammation, or to account for the products of it.” 

In the primitive strata, we behold the result of the combus- 
tion. In them we see the oxide collected on th*e surface of the 
calcining mass, first melted by the heat, then by its increase 
arresting further combination, and extinguishing the fii*iBs which 
generated it, and, in fine, becoming solid and crystallized 
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over\he metallic ball/^ Mr. Smithson then adds, that he consi- 
ders, ks I also do, the metallic nucleus which rtvnains enclosed 
as the source of volcanos, and considering the high interest 
which attaches itself to their ejections, proceeds to the chemical 
analysis of the saline substance which forms the subject of his 
paper. 

Having done justice to the opinion of this learned and excel- 
lent chemist, T must observe that the notion of our planet having 
ever been either a comet or suii, is not only an unnecessary 
postulate, but a most improbable conjecture. Every observation 
made on comets strengthens the suspicion, that so far from being 
burning bodies, they are masses of trans]3arent fluid having very 
little density ; and a sun, according to tke received definition, 
being the centre of a system, cannot be if lit denomination for 
our earth. 

This doctrine has also been adopted by M. V.Buch. Whether 
it suggested itself to his mind as an original idea, I know not; 
but as he does not mention its concordance with the discovery 
of Sir H. Davy or Mr. Smithson’s hypothesis, I presume it must. 
That the opinion of so celebrated, experienced, acute, and sen- 
sible a geologist as M. V. Buch, must have great weight with 
all who are acquainted wdth bis excellent writings, needs no 
comment. — (See his paper on Basaltic Islands in the Ahhand-^ 
lungen dev KYmiglichen Geseliachajt dev Wissenachafleu von 
JBerlitiy J^and, iii.) 

The inferences which Mr. Micherlich draws from his ingenious 
and successful attempts to produce crystallized minerals by 
heat, lead him to a similar doctrine. He says, The artificial 
production of minerals by fusion puts beyond doubt the idea of 
our primitive mountains having been originally in a state of 
igneous fusion. This state gives a satisfactory explanation of 
the form of the earth, of the increase of temperature at great 
depths, of hot springs, and many other phenomena. At that 
time, durftig this high degree of temperature, the waters of the 
sea must have formed an elastic fluid around the globe, accord- 
ing to the experiments of 31, Cagnard de la Tour.” 

{.To he co/itiNUCth) 
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Article III. 

Meteorological TciJ)le kept at Jiushet/ Heath in 1824. 

■ By Col. Beaufoy, FRS. 

(To the Editors of the Annals of Philosophy,) 

GENTLEMEN, 

The barometer and thermometer were observed at nine 
o’clock in the morning, at which hour the temperature of, the 
external air is nearly the same as the mean temperature; see 
Columns 3 and 8. 

The coldest day tvas Jan. 14, thermometer 22^; and the 
hottest Sept. 2, thermometer 82^. 


Six’s. 


3Ionth^ Rarom. 

Ther. j Rain. 

Evap. 

Least. 

Great. 

Mean. 


i 

y X ;x 

U • 

S3 

> 


Inches. 

I Inches. 

Inches. 




1 


9 1 1.3^ 


Jan. . 

29-629 

36-6 1 0-794 

1 1-85 

.34-1 

41*3 

37-7 

2 3 

O' 0: .‘i 


0 

Feb.. 

29'3Si 

37*1* 7*734 

0*95 

.35-0 

4.3-2 

.39-1 

0 9 

4 Oi 0 

8 .3 2 

0 

March. 

.|29’319 

.38-8 1-880 

2-07 

.35-1 

4.5-4 

40-2 

1 5 

0' y 0 

12 0 11 

0 

April. , 

. 29 -.386 

44-3 2*116 

3*32 

.38-5 

51*4 1 

44 9 

0 9 

li 'll 0, 

8 I 7, 

j 0 

31ay . , 

29-407 

50*8 1 3-850 

3-09 

4.5-2 

.57 -o' 

51-1 

0 10 

i; 0 

4 3 8 


June , , 

, 29-4.38 

35*6 5-074 

3-19 

49-9 

62-9 

56-4 

1 1 1 

J .i! ()1 

6 0 5' 

' 1 

July . . 

29-657 

61-6 1 1-698 

4-42 

55-2 

, 69*7 

62-5 

2 2 

5 ' 2 ^ o' 

10 2 7 

1 

August'29'44:l ; 

60-3 j 2-125 

3*31 

54-7 

1 64-5 

59-6 

0 7 

1, 3j 1 

U 6 2 

0 

Sept. . . 

. 29-108 

57-6' 3-663 

2-60 

5.3*1 

64-6 

58-8 

2 .5 

1' 5; 0 

12i 1 4 

0 

Oct, . , 

. 29-179 

49-3’ 3-107 

1*63 

45*9 

54-8 

50-3 

0 2 

2' si 0 

14 2 3 

0 

Nov. . . 

. 29-118. 

15 - 4: .•5 -110 

1-46 

41-6 

50-4 

46 2 

0 1 

1 0 0| 

17 5 6 

0 

Dec. . . 

29-.332 

40-2 1 2*782 

— 

.36-2 

45-2 

41-0 

0 3 

— U 

0 1 o| 

18 4 5 

0 


i 29-290 

4S-1 .3‘j-93,3 

— 

43 7 

54-2 i 

48 9 

8 f>7 

17 35 4 129 28 73 

5 


June 24, the greatest dei^ree of heat was 53° 
Bee. 25, thermometer 54^. 


Article IV. 

On the Mathematical Principles of Chemical Philosophy, 

By the Rev. J. B. Eiiunett. 

(To the Editors of the Annals of Philosophy.) 

GENTLEMEN, Great Ouseharn, Nov. 11,1 824. 

In several papers which have been made public through the 
medium of your journal, I have endeavoured to investigate some 
of the principles of chemical science, which are chiefly of a 
mechanical nature, and to show the agri^ment of the mechanical 
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laws corpuscular action with the Newtonian pjiilosophy. In 
the present communication, more obscure phenomena, in which 
the agency of electricity, caloric, and attraction, are concerned, 
come under examination. 

The relative magnitudes of the particles of matter, and the 
ratio of their forces of attraction, must first be determined. If 
the centripetal force of a particle of matter belong* to its surface 
only, which I have supposed in the former communications, the 
weight of a particle of matter = F x D' {D being the diameter 


of the particle, F its force of attraction}. 

Therefore, atomic weight JW} = F x {d) 

AlsoF = (0 

And D = V ~ (c) 

If the centripetal force be competent to the entire particle, the 
following formulm result : 

W = F X D' (1) 

Also F = (2) 

Andl)= (3) 


Fndcr a given volume, the number of particles is as the 
surface of each particle is as D- ; therefore, the quantity of sur- 
face contained iu a solid of given magnitude is as i ; hence, upon 
the first supposition, the weights of equal volumes, or specific 
gravity {S} is as i , 


,*.b — (rf) 

Also F = S . D (c) 

AndD = | (/) 

But upon the second supposition, F = S . . . . (4) 
Make (6) = (c), 

The„-": = S,D...D=^|: 

Make (2) = (4), 

A„dg=S,..D = ^f 


(A) 

( 5 ) 


In each case, therefore, the diameter of a particle of a solid is 
as the cube root of the ktomic weight, divided by that of the 
specific gravity. This is only an approximation to the truth ; 
for the particles have to*be supposed similarly situated ; and we 
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do not possess means of ascertaining their relative posit^ns ; 
the corrections be applied must be furnished by a knowledge 
of the laws of chemical action ; so that tliis department of 
science is similarly situated with several parts of physical astro- 
nomy, in which the anomalies can be ascertained, and proper 
corrections made, only by means of formulm derived from the 
primary laws. 

Make (c) = (/), 

Then y/ T = f I" = X 

By help of the above formula}, and others which are easily 
investigated, many properties of solids may be ascertained. 

These are propertie-S which depend upon that force which 
produces the phenomena of gravitation ; and in order to ascer- 
tain to what extent this force is concerned in producing chemi- 
cal chansces, or what relation it bears to those forces which are 
conspicuous in producing chemical actions, we must compare 
the results of experiment with the conclusions deduced from the 
above formulae. 

The atomic diameters of the following solids are calculated 
from (A). 

Atomic diameter. Atomic weij^ht. According? to 


Gold 

5-039 

•24-838 

Berzelius. 

Gold 

4-001 

*12-9 

Brande. 

Silver 

5-013 

-«-]3-3 

Davy. 

Silver 

0-341 

26-88 

Berzelius. 

Copper 

4-497 

«'8-00 

Davy. 

Copper 

3-550 

4-00 

Wollaston. 

Iron 

4-448 

*6-85 

Davy. 

Iron 

3-530 

3-45 

Wollaston. 

Lead 

5-943 

24-9 

Davy. 

Lead 

4-048 

*12-95 

Wollaston. 

Tin 

4-641 

*7*31 

Davy. 

Tin. 

5-848 

14-7 

Berzelius. 

Zinc 

3-979 

*4-4 

Davy. 

Zinc 

4-848 

8-0 

Berzelius. 

Phosphorus . . 

4-217 

1*335 Davy. 

Phosphorus . , 

4-61 

1-74 

Wollaston. 

Sulphur 

4-641 

2-00 

Wollaston. 

Carbon 

0-979 

0*223 Sp. gr. 

Carbon 

3-634 

1-526 

Sp.gr. - 


In this table, I have calculated from several sets of atomic 
numbers ; for different chemists of equal eminence assign to the 
atoms of solids very different weights. 1 have chosen the 
extremes, as it would be but tedious, and not at all satisfactory, 
to give the diameters calculated from many numbers differing 
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oiiljLin decimals, without the means of knowing which are the 
true>^ues. , 

All chemists agree in the atomic number of carbon, but its 
specific gravity is unknown : that of different charcoals is very 
various ; I have, therefore, calculated .the diameter of the atom 
of carbon from the greatest and least gravity of wood charcoal. 
The diamond might be substituted, but since it has never been 
proved to be the pure carbonaceous element, such substitution 
would be premature. 

In the following table, I have calculated the forces of attrac- 
tion {F} by formula (<^) ; F = D . S. 1 give the numbers as 
they result from the multiplication, &c. of the different tables 
now in use ; when the same can be extended to gaseous and 
liquid bodies, oxygen or hydrogen may be made the unit in all 
tables. 


Gold, F 

=97-2527 .. 

Atomic weight. 

, . . 24-.S38 

Gold 

78%3773 . . 

.. . *12-9 

Silver 

62-()3()o .. 

... *13-3 

Silver 

(iCi-oHOo .. 

. . . 2(r88 

(\)pper . ...... 

/ 3(i . . 

... =^8-00 

Copper 

31:2928 .. 

4*()0 

Iron 

34 ()054 .. 

, , , *6*85 

Iron 

27-4G34 .. 

:]-45 

Lead 

(m*4o3() . . 

. . ; 24‘9 

Lead 

r)r>-024S .. 

... *12-9.3 

Tin 

33-8793 .. 

.... *7-31 

Till 

42-6904 . . 

... 14-7 

Zinc 

27-853 . . 

. . . =*4-4 

Zinc 

33-936 , . 

8-00 ■ 

Phosphorus . . . 

7*464 

1-335 

Phosphorus . . , 

8-1597 .. 

1-74 

Sulphur 

9-2355 .. 

2-00 

Carbon 

1*556 

0-223 Sp. 

Carbon 

1-545 

... 1-510 Sp, 


On the second supposition ; i. e. that the density remaining 
the same, the w eight of a particle of matter is as the cube its 
diameter, F w ill be proportional to the specific gravity of each 
solid. 

In th^se tables, the numbers marked w ith an asterisk are from 
the* same tables as those of the gases and compounds in 
Table 4.^^ 

From this table, the most inflammable solids appear to have 
the least force, or the least tendency to the earth. The order 
(taking the numbers rparked with the asterisk, and which seem 
generally very oonsistent), is carbon, phosphorus, sulphur, zinc, 
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tin, iron, copper, silver, lead, gold, which appears the f^^cke 
order of inflamipability, except with regard to lead, which should 
precede silv^er. 

The attraction for oxygen follows the same order ; carbon 
decomposes the phosphoric and sulphuric acids, and all the 
metallic oxides ; zinc precipitates all the metals below it in a 
metallic state ; tin and iron precipitate copper and the metals 
below it; copper precipitates silver and gold. Also the adher- 
ence of oxygen to the bases is the same ; heat alone decomposes 
the oxides of gold and silver ; but the oxygen is generally sepa- 
rated with greater difficulty, as the metal is more remote frbm 
gold in the table. 

Also those bodies which are capable of combining chemically 
are attracted to the opposite poles of the galvanic battery; this 
is supposed to arise from an electric energy belonging to every 
particle of matter, and combination is explained upon the princi- 
ples of electrical attraction and repulsion (whether such electrical 
energies exist cannot, perhaps, be proved at present ; however, 
the term, electric energy, may be used wiili propriety, until one 
can be devised which is free from hypothetiral views ; at present 
by electric energy, 1 mean simply to denote the fact, that the 
particles of bodies have determinate tendencies to the poles of 
the galvanic series, which diffier in intensity in the bodies w hich 
tend to the same pole). Oxygen always tends to tlie positive 
pole, and appears to have the highest negative energy of all 
knowm bodies. If then we refer the infiaminable bodies to 
oxygen, the most highly inflammable will differ most in their 
electric energy from it ; i. e. the most inflammable bodies have 
the highest positive energy, or are most vigorously attracted by 
the negative pole. It appears from the table, that those bodies 
which have the smallest force of gravitation |F} are most 
remote from oxygen in their electric state, or are the most highly 
positive: the order will be as follows, each substance beir.ig more 
highly positive than those which follow it ; 1, Carbon ; 2. Phos- 
phorus ; 3. Sulphur; 4. Zinc; 5, Tin; 6. Iron; 7. Copper; 
8. Silver; 9. Lead ; 10, Gold, In this list, the errors are not 
greater than might be expected ; for w e cannot assume any 
table atomic numbers to be critically correct ; besides, for 
want of better data, the particles of all solids must be supposed 
to be similarly situated ; but I have demonstrated in a former 
paper, that the order of arrangement, whilst the particles temgin 
in contact, may produce a change of one-fourth of the entire 
volume, therefore one-fourth of the specific gravity ; however, 
since all the metals are fusible, the variation cann»l amount to 
nearly this quantity in any case. The results, however, are 
sufficiently exact to show, that the most i jflaiiimabic oi»most 
highly positive substances, hav.e the least tendency to the earth. 
Or if the second supposition be mado; tbe results nearly ; 

Ne^v Series y \ol. ix. x 
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for tm specific gnivity ot zinc is 7 ; tin 7-3; iron 7*78; copper 
8-8; silver 10’5; lead 11-3; gold 19*3. With regard to carbon, 
'Dhosphorus, and sulphur, perhaps there may be some doubt; 
!iowever, they appear to be more highly positive than the 
metals ; for (Phil. Trans. 1807) Sir tk Davy huvS proved that 
when a polished metallic plate is separated from contact with 
sulphur, the sulphur is positive, and the metal negative. Phos- 
phorus entirely precipitates most, if not all the metals from their 
acid solutions. Cliarcoal precipitates many by the assistance 
of light. From these circumstances, these bodies appear to 
pd'ssess a higher positive energy than the metals have. Should 
these data be proved to be correct, the following deductions 
may be supposed to be rendered highly probable : — 

1. The most inflammable solids have^the least tendency to 
the earth, or the least density. 

2. Those solids which have the greatest attraction for oxygen , 
have the least tendency to the earth, or the least density. 

3. The most inflammable solids, or those which have the least 
tendency to the earth, are the most highly electro-positive. 

Inflammability arises from the greatness of the attraction of a 
substance for oxygen (supposing the latter the supporter of com- 
bustion), and this force is proportional to the difference of their 
electrical energies ; and the latter bears an evident relation to 
the force of gravitation. Some philosophers suppose the parti- 
cles of every body to possess an invariable electrical state, to 
which chemical attraction is ascribed ; all corpuscular attraction 
has been ascribed to it : if this be the case, ho solid can be 
simple ; for bodies equally electrified with the same power seem 
to repel, and certainly do not attract each other ; every simple 
or elementary body must be gaseous ; the cohesion of solids aud 
adhesion of liquids, on this hypothesis, must be owing to the 
attraction existing between the different intensities of dissimilar 
particles ; therefore all solids and liquids must be compounds, 
which certainly has not beeii proved ; nor can it be disproved in 
th« present state of science. Should this hypothesis be proved 
correct, would it not appear that electrical energy and attraction 
of gravitation are the same power? That the united energies of 
the particles of terrestrial matter constitute its atUaction, and 
that the most highly positive bodies (which appear to have the 
least tendency to the earth) approach most nearly to its mean 
energy ? Should this hypothesis be proved to be correct, from 
the ihamfcst connexion between the powers, which has been 
pomt^fd these queries appear as if they would be answered 
in the a^mative. In the explanation of the phenomena, how- 
ever, there is no absolute necessity to assume the existence of 
electric energies ; for electricity may be regarded as a foreign 
agent; we may suppose, and upon very good grounds, that it acts 
only decompo‘?ing power, and that those bodies which have 
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the greatest tendency to the earth, have the greatest teiidency 
to the positive pole of the galvanic battery, and the contrary* 
In this case, the attraction of gravitation may be the sole force 
which produces cliernical attraction, as well as cohesion, capil- 
lary attraction, adhesion of fluids, &c. ; and that when the gal- 
vanic power is applied in effecting decomposition, bodies pos- 
sessing the greatest force of gravity attach themselves to the 
positive, and those having tlie least to the negative pole. Upon 
this hypothesis, electricity is not an agent iji producing attrac- 
tion ; but, like caloric, its action is regulated by the attractioii of 
gravitation according to some determinate law, acting primarily 
as a power opposed to attraction. Although highly important, 
it is impossible to decide between these hypotheses, in the pre- 
sent state of chemical science : the principal reason is, that we 
are totally ignorant of that which we denominate the electric 
fluid ; whether it is a fluid or power sui generis^ or a modification 
of others, is unknown ; it has the power of attraction, perhaps of 
repulsion, and when accumulated, it either produces, conveys, 
or excites heat ; electric phenomena may be produced separate 
from chemical action, as is the case in a large electric column, 
galvanic battery, charged with pure water ; but whenever it 
produces chemical changes, heat is excited, and decomposition 
goes forward in the battery; yet electricity excited by the com- 
mon electrical machine has the power of decomposition, and 
excites heat. These facts render it very doubtful whether what 
we denominate the electric fluid is the principal agent in produc- 
ing chemical changes ; however all phenomena may be equally 
explained, and all investigations carried forward without having 
recourse to any hypothetical views, by making observed facts 
the basis of future research, viz. that the most inflammable 
solids have the least tendency to the earth (F), and the strong- 
est determination to the negative pole of the galvanic series. 

In cases of simple combustion, it has been observed gene- 
rally, that those bodies which have the lighest atoms, i, e.,ia 
which the ratio of the oxygen to the base is the greatest, evolve 
the greatest quantity of heat during combustion ; the analogy 
may clearly traced ; but if the forces of attraction (F) be 
compared, those bases, whose force is the least, usually eyolve 
most heat : the following table exhibits some case's : — 

When hydrogen is combined with oxygen, » 

the Oxygen Base :: 7-5 ; 1*0 .... F. base unknov^n. 

Potassium :: 7*5 : 37-5 .... 0*65^? 

Sulphur :: 7-5 : 15-0 0*86 

Cmbon :: 7-5 : 6-7 /0*89? 

Iron ; : 7‘.5 : 52*0 . . , . 3*2 

Gold :: 7-6 : 97*0 ‘ 7*2 * 

Mercury :: 7-3 : 190'0 ' 7*6 

I 2 
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This is only an approximation, an analogy which may here- 
after lead to important results ; for the quantity t)f heat evolved 
depends upon the quantities of heat contained in the bodies, 
end the quantity remaining. in the compound, which will gene- 
rally be greater when it is a gas or liquid, than a liquid or solid. 
The union of bases with chlorine, iodine, sulphur, and some 
others, present analogous phenomena of combustion, and the 
same analogy may be clearly traced. 

Since the atomic diameters of potassium and of carbon are 
uncertain, their for«ie is doubtful ; the former certainly is capa- 
ble of existing in a state of much greater density than it pos- 
sesses in its metallic state, as the great density of pure potash 
demonstrates ; the real density of carbon is also unknown ; it 
certainly is much greater than is generally supposed ; for when 
the lightest charcoal in fine powder, or lamp-black, is perfectly 
mixed with water, and boiled so as to expel all the air contained 
in the interstices, it rapidly sinks in the liquid, even if a consi- 
derable quantity of gum, or saline matter, be contained ; yet 
chemists state its gravity to be about 0'223. Besides, the 
method by which the specific gravity of porous solids is usually 
found introduces very great errors ; for by reason of capillary 
action, the mercury employed will never enter the pores and 
interstices of porous solids ; besides the capillary interstices of 
all light porous solids are .filled with air in a considerable state 
of condensation, which keeps the mercury at a considerable 
distance from contact with the solid ; even water does not readily 
enter. When the specific gravity of a light porous solid has to 
be taken, it should be immersed in w^ater, or any suitable liquid 
except mercury, and either boiled or exposed to a. vacuum for 
some time, by which means it will be freed from air : the error 
introduced by allowing the air to remain, makes the gravity of 
a charcoal, in reality heavier than water, only *223. 

In all analytical researches, chemical tables should be com- 
puted for weights and magnitudes proportional to those of the 
particles of bodies ; for in combination and decomposition, the 
quantities are proportional to the atomic weights ; an ultimate 
atom possesses all the properties which belong to a body, and 
the capacity for heat is as the capacity of one particle multiplied 
into the number of particles ; therefore the capacity of an atom 
of any body is the real representative of the capacity of that 
substance; the expansion of a body being caused by the separa- 
tion oC its particles, the separation which takes place between 
two adjaceqt particles is the true ratio of the expansion. The 
same may be extended to all other tables. In the following 
table^ I have computed the atomic capacities of a number of 
substances. The atomic capacity = capacity of a given weight 
X atomic weight. The former numbers are taken from Dalton’s 



■1826.] Mathematical Principles of Chemical Philosophy. 117 

System of Chemical Philosophy; the atomic weights/ from 
Braude’s Mamval; the weight of oxygen is 1. 


Atomic capaxity. Atomic wsight. 


Hydrogen •. 

2-85 


Oxygen. • . 

4-75 


Carbonic acid 

0 414 


Azote 

1-37 


Aqueous vapour 

1-75 


Water 

M3 


Ice 

102 


Lime . 

1 06 


Carbonate of llnne .... 

1 7 


Hydrate of lime 

M6 


Litharge 

0-754 


Red lead 

0-849 


Carbonate of lead 

1112 


Vitrified oxide of lead. 

0-68 


Oxide of tin 

0-822 


Oxide of zinc 

0-74 


Brown oxide of copper. 

2-27 


Oxide of antimony .... 

1-817 


Red oxide of iron. .... 

1*66 


Gold 

1-2415 .... 

24-83 

Gold 

0-646 . . . , 

.... *12-9 

Silver 

1-064 . . . . 

*13-3 

Silver 

2-15 

26-88 

TVIercury 

1-00 





Conner . . . . 

0-88 

, ’. *. * *8-00 

Copper 

0-44 

4-00 

Iron . 

0-89 

*&85 

Iron 

0-448 

3-46 

Lead 

0-996 

24-9 

Lead 

0-618 .... 

.... *12-96 

Tin 

0-5117 ... 

*7-31 

Tin . . 

1-029 . . . 

14-7 

Zinc . 

0-44 

*4-4 

Zinc 

0-8 

8-0 

Sulphur 

0-38 

-20 




Carbon 

0-197 


Nickel 

0-37 


Antimony 

0-36 


Bismuth 

0-36 

» 


In this table, the asterisk denotes the atomic number which is 
contained in the table whence the atoms of the other substances 
are derived. 

The table represent- the ratios of the re^d capacities of 
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for htat ; and if* we knew the ratios of the absolute c^uantity of 
heat contained in bodies, we should, be able \o estimate the 
real quantity evolved during combustion and chemical changes ; 
hpwever as the heat evolved or absorbed depends primarily upon 
capacity, the table furnishes approximations which probably do 
not differ much from the truth, and leads to several important 


conclusions. An example or two will show its application. 

Atomic capacity of carbon = 0*197 

4- capacity of two atoms of oxygen. . . = 9*500 

" 9*697 

— atomic ca!|>acity, carbonic acid 0*414 

.*. caloric evolved by the combustioli of one 

atom of carbon = 9*283 

Atomic capacity ofbydrogen =. 2*85 

4- atomic capacity of oxygen = 4*75 

7*60 


— atomic capacity of aqueous vapour. . = 1*75 
.*. caloric evolved by the combustion of one 


atom of hydrogen = 5*85 

Atomic capacity of carbonic acid = 0*414 

4* atomic capacity of lime. . sk 1*06 

1*474 

— atomic capacity of carbonate of lime = 1*700 


- 0*226 

or 0*226 of caloric are absorbed. 

From the table, the most inflammable bodies appear to have 
the smallest capacities, and may therefore be supposed to con- 
tain the smallest quantity of caloric : thus oxygen has the 
greatest capacity : the capacity of hydrogen is large, when/rora- 
pared with that of the metals ; since, however, it is highly elas- 
tic, its capacity must be much greater than it would be if 
hydrogen were reduced to the solid state. Gold, silver, and 
mercury, have a larger capacity than copper; copper than iron, 
tin, or zinc ; these larger than that of sulphur or carbon. Hence 
those bbdies which possess the highest electro-negative energy, 
or are attracted most powerfully by the positive pole, or which 
have the greatest tendency to the earth, have the greatest 
attraction for caloric." These facts may be applied in investiga- 
tion w ithout reference to any hypothetical views. In compounds 
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containing oxygen, the atomic capacity is usually greater than 
that of the base ; for instance, the oxides of tin, lead, copper, 
&c. have a greater capacity than the metals themselves pos- 
sess ; the increase is not in proportion to the quantity of oxygen; 
the reason is, that oxygen does not exist in the same state of 
density in all solid oxides. 


Km 

71 

a 

b 

c 

b 


= weight of base ) , 

== weight of oxygen) ^ 
sp.gr. base. 

^ oxygen as it exists m the compound. • 

=. sp.gr. compound. 

;i. of the oxygen required. 


im + «)•«• 


sn. 


Calculating according to this formula, the ‘^pgr. of oxygen in 
glass of antimony is 2*21 ; in phosphoric acid 51 ?; in oxide of 
arsenic 1*4; in red lead 3*2; in black oxide of manganese 3*1 or 
2*7 ; in red copper ore 1*47 ; in iron mica 1*36. Now the most 
highly electro-negative bodies, or those solids which have the 
greatest tendency to the earth, have the greatest attraction for 
caloric, and the least for oxygen : therefore their capacities for 
heat are the greatest, and the oxygen is retained with the least 
force; therefore in the most highly electro-negative combusti- 
bles, the oxygen retains more caloric than in the electro-posi- 
tive, is most easily disengaged, and their oxides act powerfully 
as supporters of combustion. Thus the oxides of gold, silver, 
mercury, peroxides of lead and manganese, easily i nil am e phos- 
phorus, oxygenate sulphur, and produce other effects which 
prove that the oxygen retains very much caloric, and it is so 
easily disengaged, that the three first are reduced by heat alone, 
and the other two, by the same treatment, part with one atom of 
oxygen ; while the oxides of iron, tin, /iiic, and particularly of 
potassium, calcium, hydrogen, and other highly electro- positive 
inflammables, produce no such effects, and are reduced with 
difficulty, requiring the assistance of other inflammables iiiaddw 
tioii to heat. When w e are possessed of accurate tables of the 
electrical powers of all the bodies w’hich are supposed to be 
simple, and of the primary compounds of the capacities for heat, 
more accurate than any at present existing, and of the true 
specific gravities, we may expect to arrive at conclusions highly 
important to science, and which will establish chemical plrilo- 
sophy upon a mathematical basis : at present w^e cannot expect 
more than the developement of some of the primary* laws of 
action. • 

The atomic expansions of solids are in the order of their fusi« 
bilities; they are exhibited la the followmg table , the ♦atomic 
p'Xpansioii expansion of equal iengHis x. atomic diameter. 
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^ Aibiiiic expansion. 

Iron (/•5G34 

Gold 0-5685 

Copper 0-7G44 

Silver 1 0427 

Tin M600 

Zinc 1-234 

Lead i-389 


In this table, the atomic diameters arc those marketl with the 
asterisk in Table 1. The order corresponds willi that of their 
fusibilities as nearly as can be expected ; for finding the expan- 
sion of the metals is an operation of the greatest delicacy, and 
one in which a small error may be committed by the most skilful 
experimenter : besides, the atomic diameter = / / atomic weight 

* ^ \/ specific gravity’ 


and in the calculations, until all the primary laws are fully deve- 
loped, we have to suppose the particles of all solids to be simi- 
larly situated, which certainly is not the case, and in solids, the 
error may amount to one-fourth the gravity ; but since the metals 
are all fusible, and with the exception of few at a moderate tem- 
perature, compared with the' total scale of heat which can be 
produced, the error will not be so great. If the table be extended 
to silex and other highly infusible substances, the general law is 
vety apparent. 

Upon the same principles many other properties of bodies 
may be investigated and phenomena explained ; for example, if 
a heated body be coated with different substances, the layer 
being so thin as to produce no sensible effect by its conducting 
power, the radiating power will be inversely as F ; for the caloric 
is retained by the force of the surface only, and this power has 
been shown to be greatest in the most highly electro-negative 
bodies, or those which have the greatest tendency to the earth ; 
and to this power that of radiation is inversely proportional : 
this accords very \vell with experiment ; a heated clean metallic 
surface has a radiating pow’er of 12; covered wdth a thin coat 
of glue, a highly positive body, it is 80; coated with lamp- 
black 100. The reflecting powers of polished metals appear to 
depend upon the density of the caloric contained in them, i. e. 
to the capacity (or rather the specific heat, if it were known) of 
equal volumes. The capacities of equal volumes are, iron 1*00, 
brass *97, silver *84, tin -51, lead -45, which numbers do not 
greatly differ from their powers of reflecting heat. 

The conducting powers of solids for heat depend primarily 
upon the attraction and the capacity for heat; this power is 
nearly jas the force F x capacity of equal volumes, if equal 
lengths bo used; by computation the powers are, gold 75, 
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silver 43, copper 38, iron 34, lead 24, zinc 23, tin 17, carbon 
about -39 ; but *in order to compute correctly the conducting 
power of bodies, their radiating power must be experimentally 
ascertained ; because it enters into the calculation. Tlie law 
according to which calo?ic is conducted is easily determined ; 
it is this : — If a solid rod be heated at one end, and distances 
be taken in arithmetical progression, the excess of temperature 
above that of the surrounding medium will decrease at those 
distances in geometrical progression. 

The results of these investigations I consider as approxima- 
tions whereby the general laws of chemical action are developed ; 
and until these shall be correctly known, the corrections which 
the numbers require cannot be made. By electric energy, 1 
mean no more than the fact, that bodies have definite tendencies 
to the poles of the galvanic series. If the particles of all bodies 
possess definite electrical states, the relation of the force of 
gravitation to electrical energy is clear ; but this would give 
rise to results which are inconsistent with the known principles 
of philosophy ; for it would follow that no solid can be simple, 
which may be the case; but since such hypothesis is totally 
unsupported by any evidence whatever, it cannot be admitted : 
also two masses of the same matter would be incapable of 
attracting each other, the contrary of which is fully proved by 
the experiments of Mr. Cavendish, and more decisive evidence 
cannot be desired : besides, if two bodies, A and B, both posi- 
tive, attract a negative body, C, the force of A being greater 
than that of B ; A and B will also attract each other, and the 
force will be proportional to the difference of their electric state ; 
whereas in all cases the force is proportional to the quantities of 
matter ; these phenomena militate against the hypothesis of the 
existence of electric energies. But if we suppose such a rela- 
tion to exist between gravitation and electricity, that those 
bodies which have the greatest tendency to the earth are most 
powerfully attracted by the positive pole, all the phenomena 
admit of perfectly easy solution, and by electric energy nothing 
more will be meant than the relative tendencies of bodies to the 
poles of the battery, which is the sense in which 1 have used the 
terni ; and upon this hypothesis, chemical attraction, as well as 
cohesion, capillary attraction, adhesion, and gravitation, will 
depend upon, and be determined by the quantity of matter, to 
which there is evidence, that the phenomena of electric action 
may be reduced. I remain. Gentlemen, yours, 8cc. * 

J. B. Emiiett. 
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Major ^lacintosh on some Tumuli 
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Article V, 

An Account of some Tumuli near the Falls of Niagara. 

By ilajor A. F. Macintosh. 

(To the Editors of the Ayinals of Philosophy.) 

GENTLEi^IEN, 

About three miles from the falls of Niagara, near the house 
of% Sir P. Maitland, there is a ridge of rising ground, which 
commands an extensive view of Lake Ontario and the surround^ 
ing country, which is for the most part in this vicinity covered 
with wood. * 

On the most elevated part of this ridge, whicli is now called 
Mount Dorchester, about two years ago, a large oak tree, 
measuring at the base five feet in circumference, was blown 
down, and an opening made in the soil by the roots of the tree 
being torn from the earth, which exposed to view' a quantity of 
human bones. The person who discovered that the accident 
had happened caused an excavation of about ten feet in diameter 
to be made, and found a deep stratum of human bones regularly 
disposed, and forming a vast number of perfect skeletons. The 
wrist bones of many of the skeletons had a species of armlets 
upon them ; the head of a tomahawk, several Indian pipes, 
beads, and other ornaments, were also found interred amongst 
the skeletons ; and the conjecture suggested by the discovery 
is, that the remains in question are those of some of the abori- 
ginal inhabitants of the country who had fallen in some sangui- 
nary conflict on this spot, and found their graves upon the field 
of battle. 

The most interesting part of the discovery, however, consists 
in the circumstance of many large conch shells, some of them 
bored so as to be used as a rude kind of musical instrument, 
having been found disposed under the heads of several of the 
skeletons. Several fragments of the shells were also found 
near the upper parts of the bodies, and seem to have been worn 
upon the shoulders and arms, either as armour, or for the*'pur- 
po^e of ornament, as they are perforated with holes, wnich 
prol^^ly were intended to put fastenings into to secure them 
upon tlj^ person. I was assured that these shells were of 
a species which is only found on the western coast of America, 
and on Uie shores of the neighbouring islands wdthin the tropics. 
On seeing the shells, I immediatrfy recollected that in the 
Museum at New York, there is a dress which belonged to the 
son of the King of Ow hehee, which was brought to Europe 
originally by one of Cook’s v*^ssels, and that upon the 

same dress there is a conch shell of the .same ^ipecies of the 
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Niagara ones, which forms a very conspicuous ornament. Does 
not an investigation of this subject promise to throw some light 
on the history o\ the original population of the American conti- 
nents, and the islands of the Pacific? 

The spot where these Remains were found bears every appear- 
ance of having been an Indian encampment. The ground on 
the side of the Lake, which is distant about seven miles, seems 
to have been rendered steep by artificial means ; and Mr. Ror- 
bach, who first discovered the bones, says, that when the ground 
is freed from the leaves of trees, which are every where strewed 
over it in great thickness, that holes resembling the marks .of 
pickets may be seen surrounding a space of several acres. We 
should hence infer, t^jiat those warriors who fought wdth the 
tomahawk, and who used shells as musical instruments, and as 
defensive armour, were not ignorant of the art of war, so far as 
the construction of an extensive encampment defended by 
works possessing some pretensions to regular fortification, 
goes. 

Where the first excavation was made, there can be little 
doubt that a tumulus had originally been constructed over the 
bones, as within a short distance of the first opening, four heaps 
resembling tumuli have been opened, and found to contain bones 
and ornaments of the kind which I have described. 

The people in the neighbourhood have carried away many of 
the skulls, particularly the entire ones. I, however, succeeded, 
with the assistance of Mr. Rorbach, in collecting some of the 
most perfect of the remains, and took measures to insure their 
reaching Europe in safety, intending them for a scientific friend, 
from whose knowledge on such subjects, it may be hoped, that 
interesting results are to be looked for, should he be 
afforded the opportunity of examining these relics of an ancient 
and obscure period. 

From the side of the hill rises a fountain of the most transpar- 
ent water, in quantities sufficient to turn the wheel of a mill 
which is situated at a short distance ; this is the inva- 
riable attendant of such tumuli, whether they occur in Britain, 
Scandinavia, or in Asia ; and I could not help regretting that 
the 4:umuli of Niagara had not been inspected by some of those 
literary characters who have exhibited so much learning, and 
brought to light so much interesting and curious knowledge in 
their treatises upon the barrows and tumuli of Europe, i^sia, and 
Africa, as undoubtedly those at Niagara, when taken together, 
with the remains of a similar character, which Baron Humboldt 
describes as existing in Mexico, might be the means of throwing 
light upon a period of the history of the world, 'where records 
entirely fail us, and w^hich seeira^ buried in the darkness of the 
most remote antiquity. ^ ^ 
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IJst of the Articks sent to England, by Major Macintosh, 

A skull, and three thigh bones. 

A brass kettle. 

A sheet of metal. ^ 

Several .strings of coloured glass beads. 

Some strings of beads, apparently made of shells and bones. 
The head of a pipe. 

A conch shell entire. 

Several pieces of the same kind of shell shaped into orna- 
m<(,mts. 


Article VI. 

On Fluoric Acidy and its most remarkable Combinations- 
By Jac. Berzelius. 

iConiinued from vol. viii. p. 457.) 

Silicaled Finale of Potash - — When this salt is precipitated 
from a weak acid, the liquid does not immediately become 
turbid, but the salt which . exists dift'used through it in very 
minute particles, communicates to it the property of reflecting 
the prismatic colours : by degrees these subside and form a 
transparent layer, which still exhibits a similar play of colours. 
While moist, this salt presents the appearance of a gelatinous 
mass, but is converted into a fine, soft, white powder by desic- 
cation. It is very difficultly soluble in water, but not so much 
so that it can in every case be employed advantageously in 
making a quantitative determination of potash. It is rather 
more soluble in boiling than in cold water, and if a saturated 
solution be evaporated, the salt may be obtained in small crys- 
tals, which are sometimes rhombs, and sometimes regular six- 
sided prisms. The crystals are anhydrous. In a low red heat 
it melts, and if the temperature be augmented, it boils and gives 
off fluate of silica, but a very high temperature is necessary to 
produce complete decomposition. In the open air, fluate of 
silica is disengaged before the salt begins to undergo fusion. 
If the ignition be performed in an open platinum crucible, parti- 
cularly if the heat of a spirit lamp be employed, a portion of the 
fluate is decomposed at the instant of its disengagement by the 
circumambient vapour of water, and the neutral fluate which 
remains at the conclusion of the decomposition is found to be 
mixed \^^ith silica. Hence, when I wished to ascertain the 
weight of the rtsidual salt, I always placed the platinum crucible 
containing the silicated fluate within two others, and heated it 
in a charcoal fire ; in these experiments, the interior of the first 
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uv outermost crucible, and even of the second, was uniformly 
coated thickly \vith silica. 

This salt is not altered by a solution of potash or of carbonate 
of potash in the ordinary temperatures, but if the mixture be 
boiled, carbonic acid is disengaged, and the whole of the 
salt passes into solution. In a boiling temperature, the liquid 
may be concentrated without any deposition ensuing. These 
effects, however, are not the result of mere solution ; for the 
salt is decomposed, and the silica gelatinizes in proportion as 
the liquid cools. Gay-Lussac and Thenard have stated, that a 
subsalt consisting of silica, potash, and fluoric acid, may ,be 
formed by treating the ordinary silicated fluate with caustic 
potash ; but the precipitate obtained in this manner is nothing 
else than a mixture ol^silica with the undecomposed salt. 

Silicated Fluate of Soda . — This salt, vvliose existence has been 
denied by Gay-Lussac and Thenard, is almost identical, both in 
its general appearance and in its chemical characters, with the 
silicated fluate of potash. It is, however, heavier, and fonns 
larger granules, on which account it subsides more rapidly in 
the liquid from which it is precipitated ; and I have never 
observed it, when in this state, reflecting the prismatic colours. 
It has a gelatinous appearance while moist, but is converted into 
a fine mealy powder by desiccation. It is much more soluble 
in water than the salt of potash : it is also more soluble in boil- 
ing than in cold water, a\id its solubility is not increased by the 
presence of an excess of acid. When a saturated solution of 
the salt is evaporated in a moderate heat, it shoots in small 
shining crystals, which appear to be regular six-sided prisms, 
with transversely truncated extremities. The crystals contain 
no chemically combined water. This salt is acted upon by heat 
in a similar manner with the preceding, only it retains its excess 
of acid with much less obstinacy. The introduction of some 
bits of carbonate of ammonia into the crucible facilitates the 
dissipation of the last portions of this excess, but in this case 
the neutral salt which remains is always mixed with silica. 

Silicated Jiiiate of lithia is almost insoluble in water. Its solu- 
bility is augmented by an excess of acid, and it may be obtained 
bylhis means in small transparent cryi^'tals, which are occa- 
sionally six-sided prisms, but which have evidently a rhomboid 
for their basis. When heated, it melts, and obstinately retains 
its fluate of silica. 

Silicated Fluate of Ammonia . — This salt may be formed in the 
humid way by saturating the liquid acid with ammonia, but the 
operation is attended with difficulty, because the alitali, even 
when very dilute, has the property of dccomposfng the fluate of 
silica. In the dry way it may be easily prepared by distilling a 
mixture of the silicaled fluate of potash or soda with sill ammo- 
niac, TJius oblriined, it constitutf^v; inua vstalJine mass, but 
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if it be dissolved in water, and the solution committed to sponta- 
neous e\ aporation, it shoots in large transparent crystals. The 
primary form of its crystal is the rhomboid, and, like the preced- 
ing salts, it has a strong tendency to assume the form of a short 
six-sided prism. This salt is very soluble in Water. Ignited, it 
decrepitates slightly, and sublimes unaltered; and a glass retort 
may be employed for this experiment without undergoing corro- 
sion. Ammonia decomposes the aqueous solution of this salt, 
but if the filtered liquid (which still retains some silica in solu- 
tion) be evaporated, a certain quantity of the alkali is volatilized, 
and a portion of the double salt is regenerated, in consequence 
of the silica being redissolved by the disengaged acid. 

Gay-Lussac and J. Davy have shown that the gaseous fluate 
of silica and ammoniacaJ gas occasion * mutual condensation, 
when mixed in the proportion of two volumes of the former to 
one volume of the latter. The product is a white pulverulent 
salt, which may be sublimed unaltered, so long as it is kept free 
from moisture. When put into water, it is decomposed, and 
the silica evaporates in a gelatinous state, according to J. Davy ; 
— a proof that it had been chemically combined with the other 
ingredients of the salt. This compound appears, therefore, to 
consist of an atom of anhydrous fluate of ammonia and an atom 
of anhydrous silicate of ammonia ; and it probably belongs to 
the class of salts styled fluosilicates. 

Silicated Jtuate oj baiytesi^ best obtained by mixing a solution 
of muriate of barytes with the liquid acid : after a few moments 
it precipitates in minute crystals, and the liquid contains disen- 
gaged muriatic acid. It is so little soluble in. w^ater that nearly 
the whole of the barytes may be in this manner precipitated, and 
its solution is not sensibly promoted by the excess of muriatic 
acid. Its crystals are prisms, with very long acuminations. It 
contains no water of crystallization. When heated, it is easily 
decomposed, and there remains neutral fluate of barytes, 

Silicated Jiuate oj lime may even be obtained by digesting a 
mixture of pulverised fluor spar and silica in muriatic acid; but 
the most certain method of preparing it is to add carbonate of 
lime to the liquid acid so long as it continues to dissolve. This 
salt is insoluble in water, unless when assisted by an excess of 
acid, and it crystallizes as this excess evaporates. The crystals, 
which are well characterized, appear to be four-sided prisms 
with obliquely truncated terminations. When digested in water, 
this i^alt is partially decomposed ; fluate of lime and silica being 
precipitated, while the liquid silicated fluoric acid which is in 
this manner disengaged, retains the remainder of the double salt 
in solution. 

Silicated Jiuate of stnontian is easily soluble in water, contain- 
ing an dxcess of acid, and may be obtained in large crystals by 
evaporation These crystals are short four-sided slightly oblique 
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prisms, and have a two-sided acumination which rests upon the 
opposite acute ^angles of the prism. They contain water of 
crystallization, and become enamel white and opaque when 
heated. Water decomposes this salt, but to a much less extent 
than the preceding. difference between the properties of 

the salts of barytes and strontiaii furnishes an easy and exact 
process, both for distinguishing these two earths from one 
another, and for separating them when in a state of mixture. 
For this purpose, a solution of the earths in muriatic or acetic 
acid is to be mixed with liquid silicated fluoric acid, and the 
amount of the barytes is to be determined from the weight of tjie 
precipitated double salt. A very small quantity of sulphuric 
acid precipitates the bjarytes which remains in solution without 
acting upon the stronliian, and by evaporating the filtered liquid 
to dryness, and decomposing the residue by sulphuric acid, the 
latter earth may be obtained in the state of’ sulphate. 

Silicated Fluate of Magnesia , — A transparent, yellowish, 
gummy looking mass, easily soluble in water. 

Silicated Fluate of Alumina , — A clear colourless jelly, which, 
when dried, splits into fragments, and appears yellowish, but 
still retains its transparency. It dissolves slowly but completely 
in water. 

Silicated fluate of glucina is readily soluble in water, and is 
converted by evaporation into a colourless syrup, which finally 
becomes white and opaque. Its taste is astringent, without any 
admixture of sweetness. 

Silicated fluate of yttvia is insoluble in water, but dissolves in 
an excess of acid. 

Silicated fluate (f zirconia dissolves very easily in water, and 
may be obtained by evaporation in white crystals, which have 
the lustre of mother-of-pearl. The solution becomes opaque 
when boiled, but the greater part of the salt continues dissolved. 

Silicated fluate of oxide of zinc is obtained by dissolving zinc 
in the liquid acid. It is extremely soluble in water, and is 
deposited from a concentrated solution in crystals which are 
generally equiangular three-sided prisms. The crystals are not 
altered by exposure to the air. 

Silicated fluate of oxidule of manganese is very soluble in water, 
and crystallizes on cooling from a concentrated solution in long 
tibin regular six-sided prisms. Sometimes it is obtained by 
spontaneous evaporation in very short six-sided prisms, which 
distinctly indicate the rhomboid as their basis. The crystals 
have a just perceptible tinge of amethyst red. It is converted 
by ignition into the simple fluate without losing its cfystalline 
form. • 

Silicated Fluate of Oxidule of Iron . — When a solution of this 
salt, prepared by dissolving iron filings in the liquid ^cid, is 
allowed to evaporate in a capsule of metallic iron, it shoots in 
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bluish green coloured regular six-sided prisms; but the liquids 
converted into a dry mass so soon after it begins to crystallize, 
that, unless we operate upon large quantities/’ it is difficult to 
obtain the salt in perfect crystals. A second crystallization 
renders the salt paler coloured and more regularly formed. I 
have remarked that all the coloured salts belonging to this class 
have a deeper colour than usual when crystallized from a solu- 
tion containing an excess of acid; but this difference in appear- 
ance does not seem to be accompanied by a corresponding 
difference in their composition. 

^Silicaled Finale of Oxide of Iron. — A semitransparent, pale 
flesh coloured mass. It dissolves in water, and the solution is 
faintly coloured. 

Silicaled jluate of oxide of cobalt ancU of oxide of nickel are 
easily soluble in water, and crystallize in forms which are 
exactly similar to those of the salts of manganese and iron. The 
crystals are rhomboids, but pass into regular six-sided prisms, 
whenever they are in a situation to elongate themselves. The 
salt of cobalt is red; that of nickel green. 

Silicaled fuale of oxide of copper is easily soluble in water, 
and shoots by spontaneous evaporation in transparent blue 
coloured crystals, which are more determinately rhomboidal than 
the preceding, but which have still a decided tendency to 
become six-sided prisms. The crystals effloresce externally 
and become opaque when exposed to the air, and their colour at 
the same time changes to a light blue. 

The remarkable coincidence between the crystalline forms of 
the greater number of the salts formed by the preceding isomor- 
phous metallic oxides, led me to suspect that they might all 
contain a similar number of atoms of water of crystallization. I 
examined, therefore, the salts of oxidule of manganese and of 
the oxides of zinc, cobalt, nickel, and copper, and found that 
they all contain a quantity of water of crystallization whose oxy- 
gen is seven times that of the base. The fatiscerated salt of 
oxide of copper still retains a quantity of water whose oxygen is 
five times that of the oxide of copper. 

Silicaled Jluate of oxidule of copper has a red colour, and 
closely resembles the corresponding simple fluate both in er.tev- 
nal appearance, and in the decomposition which it sustains 
through the combined action of air and moisture. In a high 
temperature it melts, and loses its fluate of silica. 

Silicated Fluate of Oxide of Lead. — A transparent gummy- 
looking mass, soluble in water, and possessing the peculiar 
taste oPthe salts of lead. 

Silicated f hate of oxide of cadmium is extremely soluble in 
water, and crystallizes in long colourless prisms, which contain 
water of crystallization. 

Siiicated Jluate ofo\iditIe of tin. like tl^e preceding, is very 



129 


1825.1 M- Be7'zelius on Fluoi^c Add, 

. * * 

soluble in water, and crystallizes in fong prisms ; but it is par- 
tially oxidized, and decomposed during evaporation ; and the 
oxide thus formecl precipitates in the state of a silicate. 

Silivated F/tiate of Oxidule of Chrottihtm. — A green coloured 
uiicrystallizable transpare^it mass, which deliquesces to a liquid 
Avhen exposed to the air. 

Si/icated filiate of oxide of an I i mom/ is easily soluble in water 
containing an excess of acid. By slow evaporation it crystal- 
lizes in prisms, which, after being dried, rapidly fall to powder. 

Siiicated fnale of' o.iidnle of nierctiri/ may be prepared by 
digesting newly prepared and still moist oxidule in the litpiii 
acid. It is by this means converted into a pale straw yellow 
coloured powder. The, liquid, particularly when it contains an 
(‘xcess of acid, retains a portion of the salt in solution, which it 
deposits in small crystals when evaporated. The solution of 
this salt has a weak metallic taste, and is copiously precipitated 
by muriatic acid. 

Si/icated fuate of oxide of mercun/ is soluble only in an excess 
of acid, and crystallizes by evaporation in small yellowish 
(‘oloiired or almost colourless needles. When put into water, 
this salt is partly converted into a yellow coloured insoluble sub- 
salt, while the remaining portion is held in solution by the dis- 
engaged acid. When ignited, gaseous fluate of silica is in the 
first place expelled, and the fluate which remains undergoes 
decomposition in the manner already described. The yellow 
insoluble subsalt is blackened by ammonia ; but its colour is 
again rendered lighter by the addition of water. 

Silicated fuate of oxide of ulcer is a very deliquescent salt, 
which may be obtained in white granular crystals from a solu- 
tion concentrated to the consistence of a syrup. A small quan- 
tity of ammonia precipitates from the solution a light yellow 
coloured subsalt, which, when added in excess, it redissolves, 
and leaves a silicate of oxide of silver. 

Silicated Fluate of Oxide of Platinum, — A yellowish brown 
coloured salt, very soluble in water. When evaporated to a 
tenacious syrup, and in this state digested in water, it leaves a 
brown coloured subsalt undissolved. 

Pliwsilicates, — I shall hereafter discuss the difterent points of 
view under which both the foregoing series of compounds, and 
those which still remain to be described, may be regarded. At 
jiresent 1 shall merely add, that however much we may first 
ft el disposed to do so, the silica cannot in thesti compounds T)e 
considered to act as an acid but as a base, and consequently 
that the name of silicate when applied to them imjdies an idea 
which their nature does not authorise. The mineral kingdom, 
iiowever, furnishes us with examples of compounds in which a 
fluate is actually associated v/ith a silicate, and for whicli there- 
fore the appellation of fluosilicate would be suflEiciently appro- 

Fleiv Series, vol. ix. k * 
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priate. Thus the topaz consists of an atom of subfluate of 
alumina combined with nine atoms of silicate of alumina ; and 
p}jcniUy of an atom of tlie neutral fluate conibined with nine 
atoms of the silicate. 

During the decomposition ot the silicated fluates by the caus- 
tic ulkalu^s, particularly by ammonia^ it is possible that other 
iluosilicates may be produced, in Vvhich the relative proportions 
of the riuate silicate may vary witli the different circum- 
stances under whicli the co\npounds are formed. 1 have not 
investigalj fl this subject so minutely as it deserves, and indeed 
l^have coidined myself to the decomposition of the silicated 
fluate of lime by ammonia, ns being that of which an accurate 
knowledge is at present most interesting', because the preci- 
pitates which result fmni this decomposition occasionally make 
their appearance during' tlie analysis of minerals. A mixture of 
finely ])ulvei'ized fliior spar and of ignited silica in the state in 
which it is obtained from the decomposition of the fluate of silica, 
was digested with muriatic acid in a closely vStopped glass vessel, 
from which no vapours of fluate of silica could escape. At the 
end of IS hours, the clear licpiid was mixed with ammonia, and 
the nreci])itate was washed and ignited. .Decomposed by sul- 
pliuric acid, this precipitate gave off gaseous fluate of silica, 
w'hich was received in carboiuilc' of soda, and left 13fl per cent, 
of sulphate (jf lime. Tlie alkaline soluti<ui was evaporated to 
dryness in a moderate heat; and tlie residue', being digested in 
water, left per cent, of silica. The remaining li([uid w^as 

saturate'd w ith acetic acid, exposed to .the air for 24 hours, in 
order to ensure the dissipation of the carbonic acid, mixed with 
ammonia, and precipitated in a stoppered vessel with muriate of 
lime. The fluate of liim^ thus obtained weighed, alter ignition, 
78 per cent. The precipitate was composed, therefore, of 
neutral fluate of lime and of silica in the proportions requisite to 
form with fluoric acid the liquid silicated fluoric acid. VVhether 
the silica actually existed in a state of chemical union is doubt- 
ful, but it appears to be rendered probable by the fact, that the 
neutral alkaline fluates are capable of dissolving silica in a red 
heat without undergoing decoiiiposition. 

Another portion of tlie same solution in muriatic acid w^as 
mixed willi muriate of lime, and decomposed by ammonia. The 
precipitate, analyzed in the same manner as the preceding. 
vield(i.d loO per cent, of sulphate of lime = (12*20 per cent, of 
liifie, 19 per cent, of silic;i, and (io*fl7 per cent, of fluate of lime 
s= of fluoric acid. It appears, iheiefore, to have been 

composed of an atom of bisilicate and tliree atoms of fluate of 
lime. The precipitate formed by -ammonia in a solution of apo- 
phyllite in cold nitric or muriatic acid, and which many chemists 
have*niistaken for alumina, possesses an exactly similar compo- 
sition, If the mineral be dissolved with the ass^istance of heat. 
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silicated fluoric acid is volatilized ; neither do we obtain the 
compound by evaporating the acid solution to dryness, because 
when a solution of fluor spar and silica in an excess of muriatic 
acid is evaporated, there remains nothing except muriate of lime. 
The double silicated salts^ of those bases from which ammonia 
separates a portion of their fluoric acid would probably give 
precipitates with that alkali, in which a diflereiit relation would 
exist between the proportions of the silicate and fluate, 

{To be rnuiinfud.} 


7^RTICI.E VII. 

Astronomical Observations, J8'24 and I8'26. 
By Col. Beaufoy, FRS. 

Busheif liealh, near Stanniore. 

Latitude 51° 37' North. Longitude West in time I' 


1854. 

Dec. 16. 

Immersion 

of 

Jupiter's tir^t 

C I0»‘ 

O' 

55 

Mean Time at Bushey. 


satellite . . 

?1C) 

01 

46 

Mean Time at Greenwich. 

1S55. 

Jan. 4. 

Immersion 

ot' 

.Jupiter's third 

<15 

.37 

01 

xAlcan Time at Bushey. 


satellite. 

. . . . 


3S 

55 

3 lean Time at Greenwich. 

.Tan. 8. 

Immersion 

of 

.Tupiter's iirst 

(10 

00 

16 

31 can Time at Bushey. 


satellite. 

. .. . 

JlO 

JO 

•TT 

31 cun 'Pi ne at (ircenwich. 

Jan. 11. 

Immersion 

of 

.Jupiter's third 

51 B 

.35 

19 

31 can Time at Bushey. 


satellite 

. . . 

.36 

40 

3lean Time at (Treenwich. 

e, c. 31. 

Immersion 

of 

OeeulLution ))y the Moon 
c Pisces 56' 

*46' 

Siderial Time. 


Francis Baily, Esq. having favoured me with the new method 
of determining the longitude by the culmination of the moon and 
stars ; together with a list of stars applicable to the purpose for 
the year 1825, the following observations were made at Bushey 
Heath : — 

Transit over tlie 3Iiddie Wire in JSiderial Time. 


< 5 Gemini hti 53 46*46" 

^ an. 4. < Moon’s First Limb 7 01 08*95 

I Gemini 7 II 40* 1 5 


Article VIII. 

On a peculiar Class oj' Combinations, By Dr. F. \Vbhler.^ 

With the intention of preparing cyaimget of silver by the 
reciprocal decomposition of cyanuret of mercury and nitrate of 

Annalen der Physik. 
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oxide of silver, I mixed pretty concentrated solutions of the two 
compounds : contrary to my expectation, no precipitate fell ; but 
after a few minutes there was deposited a number of small white 
crystals, whose quantity greatly exceeded that of the cyanuret 
of mercury which I had employed. fhey were repeatedly 
washed with water, and dried. 

When these crystals are heated in a temjierature above 21*2°, 
they fuse in the first place into a transparent liquid ; by and 
bye they boil up and detonate vehemently, with a crackling 
noise, and a purplish red coloured flame, closely resembling that 
Ivhich accompanies the combustion of cyanogen. The residue 
consists of cyanuret of silver, and, by continued ignition in the 
open air, is converted into metallic silver. If the experiment 
be performed in a glass tube, a quantity of mercury is also sub- 
limed. Muriatic acid, poured upon the crystals, instantly disen- 
gages hydrocyanic acid, and after the whole of the letter has 
been expelled by the application of heat, there is given oft' a 
strong odour of chlorine : the liquid, evaporated to dryness, 
leaves a mixture of the chlorides of silver and mercury. If a 
solution of the crystals be precipitated by muriate of barytes, 
and if the filtered liquid be evaporated, there is obtained a saline 
mass, containing abundance of octohedral crystals of nitrate of 
barytes. Jhom the saliiui mass alcohol extracts cyanuret of 
gnercury. Cousecjuently tliis crvstaliizod siibstaiu'e is a com- 
pound of cyanuret of mercury and nitrate of oxide of silver. 

This compound is very difficultly soluble in cold, but rather 
copiously ill hot water, and as the solution conis, it crystallizes 
in large transparent prisms, having the form of saltpetre. Ji 
may be obtained in large crystals also by mixing hot solutions 
of the cyanuret of mercury and nitrate of silver ; the crystals 
appearing as the liquid cools. Alcohol appears to dissolve it 
in nearly the same proportions as whaler. In boiling liot nitric 
acid it is soluble without decomposition. Alkalies precipitate 
from its aqueous solution cyanuret of silver, which appears to 
be mixed w ith subnitrate of oxide of mercury. Repeated solu- 
tions in pure water produce a similar decomposition ; but only 
to a very inconsiderable extent. 

When these crystals are heated in a temperature ratheV below 
212^, they give oft* water, and become white coloured aud 
opaque, without losing their original form. lOO^parts, thu> 
tYeak;d, lost 7-6 parts of water. 

To determine the quantity of silver, 1 gramme of the crystals 
was treated with an excess of muriatic acid, and the mixture 
was cautiovsly evaporated to dryness. The corrosive sublimate 
being now expelled from the dry mass by ignition, there remained 
gramme of fused chloride of silver. This is equivalent to 
0-2588 gramme of oxide of silver, and consequently indicates 
o7*96 per cent. ot‘ nitrate of oxide of silver. The quantity et 
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cyanuret of mercury was ascertained by dissolving 0*67 gramme 
of the crystals in Aot water, and precipitating the silver by cyanic 
acid. The filtered liquid was then evaporated to dryness, in 
order to expel the excess of cyanic acid, and the disengaged 
nitric acid. 0*36 gramme' of pure cyanuret of mercury remained 
=: 53*74 per cent. 

Hence 100 parts of this compound consist of 

Nitrate of oxide of silver 37*96 1 alom 

Cyanuret of mercury 53*74 2 

Water. . . 7*60 .8^' ’ 


, 99*30 

Here therefore we have a compound destitute of oxygen, and 
analogous to the metallic sulphurets and chlorides, associated in 
determinate proportions wuth another compound, wdiich belongs 
ill the strictest sense of the \vord to the class of salts. As we 
know that many bodies exert sometimes an electro-positive and 
at other times an electro-negative action, and that many com- 
pounds, which, by themselves, appear of an indifferent nature, 
may assume either of these characters with reference to certain 
nfhei suljstances, it follows, that the compound here examined 
must, in this point of view, be regarded as a saline combination, 
in wliich the nitrate of oxide of silver acts as the acid, and the 
cy;inuret of mercury as the base. The existence oi‘ W’ater of 
( rv.^tallizatiou in tlie compound, which neither of its ingredients 
in a separate state possesses, affords an additional argument for 
mukiiig it in the class of salts. Berzelius, w hen he formed the 
wliite cwslalliiie compound of prussiaii blue and sulphuric acid, 
was the first person who discovered the existence of this class of 
combinations. 

1 now attempted to form other comjiounds, in which tlie 
nitrate of oxide of silver would act as an acid when united with 
metallic cyanurels. 

Newly precipitated and waslied cyanuret of silver was boiled 
in a solution of nitrate of silver : it dissolved slowly, but com- 
pletely^. As soon as the temperature fell a few degrees below 
the boiling point, there w^as deposited a large quantity of long 
white shilling needles, so that the liquid became converted 
almost into a magma. They were transferred upon blotting 
paper and dried. This compound cannot be washed, f(tr Uae 
affinities by wffiicli it is maintained are so feeble, that when 
placed in contact with water, it is instantly resolved into pulve- 
rulent cyanuret of silver, and the soluble nitrate. Hence in its 
preparation it is necessary to employ a pretty concentrated 


* Or 4 atoms of water, adopting Dr. Thomson’s numbers. — Kd, 
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solution of nitrate of silver. When heated, this compound 
fuses, then detonates with considerable energy, and leaves 
cyanuret of silver, which probably contains a minimum of cya- 
nogen. It contains no water. If its constitution be analogous 
with that of the foregoing salt, it ougKt to be composed of 


Nitrate of oxide of silver 1 atom 38*79 

Cyanuret of silver . 2 61*21 


lOO-OO 

It ought, therefore, to contain 70*76 per cent, of metallic 
silver. This was confirmed by an experiment in which 0*43 
gramme of the salt, decomposed by mliriatic acid, yielded me 
0*387 gramme of fused chloride of silver, equivalent to 69*74 
per cent of metallic silver. 

I made many attempts, but without success, to form anrdo- 
gous compounds by bulling other metallic cyeiourets in a solution 
of nitrate of silver. Cvauiiret of nickel, treated in this manner, 
instantly gave cyanuret of silver, and nitrate of oxide of nickel : 
a similar decomposition took place with cyanuret of zinc. Prus- 
sian blue occasioned the evolution of nitrous gas, and there was 
obtained a solution of nitrate of oxide of iron, and a precipitate 
consisting of a mixture of oxide of iron and cyanuret of silver. 
Cyanuret of lead yielded a solution of nitrate and subnitrate of 
lead, and a black coloured precipitate, which the application of 
nitric acid proved to consist of metallic silver and white cyanu- 
ret of silver. Cyanuret of copper, boiled iij a solution of nitrate 
of silver, gave a precipitate, consisting entirely of metallic silver. 
Cyanuret of palladium, similarly treated, sustained no alteration. 


Article IX. 

A List and Description of some Species of Shells not taken Notice 
if by Lamarck. By John Edward Gray, Esq. MGS. 

(To the Editors of the Annals of Philosophy 
GEXTLEMEX, British Museum, Jun. 10, 18'25. 

•T>r’the following list 1 have referred several species, which 
have not been taken notice of by Lamarck, to his genera, and 
have*described some new ones that are contained in the collec- 
tion in the British Museum, where most of the species are exhi- 
bited with the names, here adopted, attached. 

• * " Your obedient servant, 

J. E. Gray. 
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0 

1. Mollusca Conchifeka. 

Aspergillum Javamutiy Lam. disco suhperforato, tulvl 
fimbria; distinctis crassis, Martini, t. 1, f. 7. 

A. Lisferi, disco conf‘«rtissime perforato, iubiilis fimbriie con- 
fertis tenuibiis, Lisl. t. 548, f. 3. A. vagiiiiteruin, Lam. ? I 
think that all the species of this genus Mill be found to have a 
foliaceous mouth to their tube when they are perfect. 

AL/a Bhighami. Sphamia Binghami, Tartan. 

An ATiNA. The shells of this genus always have a loose piece 
in their hinge which is very much developed in A. Narvegita, 
but is dictinctly to be found in ^4. J^fretenais and J., HJf/a/is. 

ui?iaf.ina globasa. Mya globosa, t. 24, f. 4 — (i. 

A)i. yiico/jarica. ]\lVa Nicobarica, (hnclifi. 

An. pra'itaniis. Mya pradenuis, M(ntlagiic, t. 1, f, 2. 

An. dhlojia. Myadislorta, Manlagac, 1. l,f. 1. 

An. caneexa. iMva conw^rxu, Woixl, t. 18, f, 1. 

^1/;. ]\onvc<yic(^. Mya >5uAvcgica, Llnaan. x. Id47, lo48. 
Amphidesma corbuloides, Jxna. ///M. 4d2. 

A)i. menihratunxa. Aiya mend)iMnacea, DUhri/n, 48. 

LuTKAiiTA viiroa. Aiaclra vitrea, Cnvmn. \i. f. 1451:), 19(30, 

L. fragilis. Alactra tVagilis, Chetnn. vi. f. 235. 

AIactra Ca/npechensls. 304, 1*. 141. 

A[. squamosa. Solen scjuanios’is, Manlagnc. 

EryciNxV. Lam. Several of Lamarck’s C rascal e! lev. agrei* 
with the character of this genus ; therelbre 1 have removed them 
as far as I have any giouruU. Odie recent species ol‘ Lamarck is 
a Ci/therea. 

Lri/. deniicuiaUi. Te^fa clongvilo-cuneata, dentibus laieralilms 
serruiatis. 

Lry . si riaia. Crassatclla ^tiiata, L(na. 

Lry. snhangulata. Crassatelia cuncala, Lain. 48 j i 

Lry . gUibraia. Crassatella glabrata, Ixun.Axl. 

Lry. acaUi. Tesra <,>vat (^-eiviueatu, cat dine ir. medio tr, ;■ a; 

Ln/. Aa^Lralh. Mya Now?' Xealandia;, dn'inn. vi. \\ 10, 20. 

Un GULIN A. The onlv specie.s of tliis genus that 1 hav(' seen 
appear to be too nearly allied to AnipItiiicHma to be kept dis- 
tinct! 

Amphidesma deaissalum. Teiliiia decussata, Wood, 1. 4)^ 
f. 2, 3. 

Amp/i. cordifoi me. Tellina cordiforuiis, Lliemn. xl.*f.^l0, 
41, 42. 

Arnph. variabile. Tellina ubliqua. Wood, t. 41, f. 4, 5.* 

Amph.f nitens. Alya nitens, Montague. • 

CoRBULA labiata. Alya labiata, Alaton, Lin. Trans. 

Pandora glacialis. Testa seiuicivculaiis, cardine submedio, 
tnargine dorsali recto. 
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Lithophag^. The whole of the genera of this family appear 
to have very great affinity to the Carditce^ Ci/pricardiccj &c. and 
should be placed nearer to them in a natural arrangement as 
well as the latter genera themselves ; but these genera appear to 
be the most defective part of Lamarck’.:; arrangement. 

Petr I CO LA costata, Lam. Si/$t. Venus Lapicida, Chemn. x. 
f. 1665, 1666. 

Pet. divergens. Venus divergens, Gmelin. 

Pet. nivea. Mytilus niveus, Chemn. viii. t. 82, f. 734. 

Pet. suborbicularis. Mya suborbicularis, Montague. 

‘ Pet, bidentata. Mya bidentata, Montague. 

Pet. rubra. Cardium rubrum, Montague. 

Venerupis nionstrosa. Venus monstrosa, Chemn. vii. f. 42. 

Yen. deciissata. Mya decussata, Monlague. 

Tellina tenera. Macro ma tenera, Leach. 

Lucina Cliildrentr. Testa suborbiculata inequivalvis alba 
subaiitiquata ; tenuissime radiata substriata : long. 3unc. Brazil, 
Ilumphrei/s.noh. Zoo/. .Jour. i. 221. 

Luc. gibba. Tellina divaricata var. Chemn. vi. f. 130. 

Luc. globosa. Venus globosa, Chemn. vii. f. 430, 431. 

Luc. scabra. Tellina scubra, C/mnn. xi, f. 1943, 1944. 

Luc. divaricata. var./ Tellina dentata. Wood, t. 46, f. 6. 

Telleniuks ? triangularis. Tellina triangularis, Chemn. 
t. 10, f. 85. 

Do NAx veneroidea. V^enus donaci fofmis, Chenuf.xi. f. 1983, 
1984. 

Don. sca/pel/inn. Te.sta elongata, coiuplanata, tenuis purpu- 
reo radiata, polita, tenuissime radiato-stiiata ; antice valde elon- 
gata rotundata, lutea ; postice oblique truncata, biangulata, 
purpurea, margine minute denticulato. 

Crassina borealis. Venus borealis, Chemn. vii. f. 412 — 414. 
Cyrena! depressa, Lam. / 

C?'ass, triangularis. Mactra triangularis, Montague. 

Crass. }ninuiissima. Mactra minutissima, Moutaguey An var. 
prioris I 

Crass, minima. Venus minima, Montague, t. 3, f. 3. 

Crass. su/?cordafa. Venus subcordata, Montague, t. 3, f. 1. 

Crass, bu/cata. Venus sulcata, 427. 

Crass. Monfagai. Venus conipressa, Montague, t. 26, f. 1. 

Crass. Scotica. Venus Scotica, Maton, Lin. Trans, t. 2, f. 3. 
Lajp.*155. 

Crass. Banksii. Nicania Baiiksii, Leach. 

C7'a£s. striata. Nicania striata, Leach. 

Cyrena c^fprinoides. Testa cord ato-trigona, gibba, olivacea, 
concentrice sulcata ; cardine incrassata, dentibus lateralibus 
laevibus, anterior! conico caeteris approximato. Japan, long. 
15-16, unc. 
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Cyr. Childreiife. Testa orbiculato-cordata, laevis olivacea 
antice disiantet;irregulariter concentrice costata, intus purpureo 
aurantia; dentibus lateralibus serrulatis. JiNCf/c. Method, t. 301, 
f, 1, long. 2 unc. Lamarck has referred this figure to Cyprma 
Islandica, but the teeth me evidently serrulated, &c. 

Cyr. limosa. Tellina limosa, Maton, Liu. Trans, x. t. 24, 
f. 8—10. 

CvTHEREA {h)alhida. Venus albida, Gme/iuy List. 213ft. 109. 

Cyth. {a) crassa. Testa cordato-triangulata, gibba, crassa, 
polita, lutea, latere postico purpureo livido, lunula lanceolato- 
cordata magna; deuti])us valde incrassatis. long. 18-10, line. 
Madras f Humphrey s, Mas Cracherode. 

Cytli(a) pinguis. T^sta cordato-triangulata solida, polita lutea 
lurida; umbonibus biradiatis ; latere postico lunulaque purpu- 
reo-livida ; intus carneo-albidis, punctis fuscis ornatis. long. 
13-18 unc. Bombay, Jlianj)hreys, Mus. Cracherode. 

/3 iuiuor subradiata striata, margiue iumido. 

Cyth. {a) scripta. Doiiax sevipta, lAu, J^a/u. ! 

Cyth. (^/) Soianderii . Testa ovata gibba, la^vi polita albida 
purpureo variegata ; umbonibus stellatis ; intus albida ; margine 
crenato ; latere postico maciilis purpureis uatato, long. 13-18. 

Venus hyans Poland. jSISSA’ llumphreys. Like the former, 
but much more gibbous, and in the different teeth none of these 
three species have any affinity to Bonax, with which Lamarck 
placed them. 

Cyth (a) ??feroe. ^ eiius meroe, Lin. Donax ! rneroe, Lam. 
A'enus donaclformis, (Luerni. 

Cyth. (A) card aides Ei vcina cardoides, J^am. 

Cyth. {()) exilis. Venus exilis, Chemn. vi. t. 34, f. 302, 303. 

Cyth. Id) Histrio. Venus exoleta variegata, Chemu. vii. f. 407. 

V E X us atirisiaca. 'Testa ovato-trigona, polita subconcentrice 
striata, pallide fusca, obscure trizonata; latere |)Ostico elongate; 
lunula scutulaque lanceolatis, ])urpureo variegatis : intus auran- 
tiaca, long. 9-10 unc. ^lus Cracherode. 

Ven ? papyracea. Testa ovata gibba papyracea tenui pellu- 
cida alba*subantiquata ; umbonibus concentrice sulcatis ; mar- 
gine cardinali antice irnpiesso. An novum genus ? An Litho- 
phagae I Testa peculiaris. * 

Ven. rot undata. ITliina rotundata, Montague, t. 2, f. 3. 

Vexekicaudi A 'megastrapha. Testa oblique cordata massa 
albida, rufo variegata, costis convexis rugosis ; margiife .ijardi- 
nali crassissimo. Ion unc. V'evv Holland? E. dono.Dom. Bennet, 
(See figure on next page.) • 
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Cardivm semisulral um. Testa transversa, ovata lutea rosea 
vel albida, costato-striala, subspinosa ; latere antico conferte 
striato ; postico proclucto, aperto, distanter costato ; margine 
dentalo. long. 7-10 line. C. bnllaio siinilis. 

Card, crvnaluiti. Testa eordata, alba, imiboni])us carinatis, 
costis 2*2 coiivexisji auticis luinoribus, lunula profundissima 
callc*sa intrusa. 

Arca Irigoud, Testa subcordata trigona turgida, angulata ; 
latere antico piano, long. 1 luic. peculiar for having the form of 
Hippopus waca/aliis. 

Nr CD LA jMoatagin, Arca rostra ta, Mont. Sup. t. 27, f 7. 

Nuc, niinuta. .\rca ininuta, MaUrr, 

Nui\ teniii.^. Ai ca tenuis, Montague, 

Nuc, g/acia/is, Lcubulus glacial is, l.euch., 

Cmio ponderosa. Mya crassa, HWr/, t. 20, 21. 

Vn, nodulosa, ivlya iiodulosa. Wood, t. 22, f. 1 — 4. 

Un, plutnhca, Chama plumbea, Chomi. xi, t. 203, f. 1991, 
1992. N. B. Chaina is certainly the best Liiinean genus for the 
freshwater bivalves with irregular teeth. 

H YR \ A intermedia. Testa ovato-siioquadrata, vlrido-nigra law is, 
antice rotundata, jiostice sinuata ; innbonibus proininentibus. 
long. 2(i-S line. Inter //. (iviculareni tt Jl. e/ongatam, 

^ Uj/ ria Matoni. 3iva variabilis, Maion, Lin, Trans, x. t. 24, 

417. 

Axodonta must be retained instead of Anochnt, a change 
first proposed by Dr. Leach in this work, as the latter has been 
used*,fo^'a genus of reptiles. If it must be altered, monodonta, 
and several others, will also require it. 

Afiod^nta fluviatilis. iMva fluviatilis, Dilhc,3\6, List, t, 157, 
f. 12. 

Anodonta Ada}isonii. Mvtilus dubius, Gmel, Adams, t. 17. 
L 18 . ‘ 

Babb ALA plicata, Dipsas plicatus, Leach, ZooL Misc, 
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• 

Modiola castanea. Testa convexa, subcylindrica, casianea 
pellucida, condeutrice striata, List^ t. 1065, f. 9, Rumph. t. 46, 

f. 2. 

Mod. lirasiliensis. Mytilus modiolus Brasiliensis, Chemu. xi. 
f. 2018, 2019. Mytilu^ latus jun, DiHw. ! 

Mytilus dilatatus. Testa tri«*ona postice rotundata, com- 
pressa, umbonibus acutis iiicurvatibus — Mediterranean^ 

Myt? J o/gensis. JVIytilus fiuvis. Volga Myt. poly- 

morphus, Gmelhi^ perhaps will form a ^eniis distinct iVoui 
Mytilus, and peculiar for its freshwater habitation ; and like 
shells of that station, the animal ca}i live for a long time out of 
water. I have kept one for thret; weighs, when it was still 
healthy. It is found* in the Comiuercial Docks, where it most 
likely has been i]itroduce(l with timber from tint A’^olgii. 

CuENATLLA. Tliis genus may be divided into two sections, 
which may perhaps hereafter be considertal ns genera by the 
same character a^> separates from jMfjdiota, ^ 1. Testa 

qiiadraia umbonihui^ nnlcriot ibn^^ w hich includes the species or 
rather varieties mentioned by Lamarck. ^ 2. Testa oeala utnbo- 
nibas sab anferiot ibus (Dalacia) containing the following* : 

Crc. folium. Testa albida radiata coinpressa ; lat(u*e antico 
rotundato, postico alato, Braudels Journal, xv. t.2, f. 81. figura 
pulcherrima. A^iilsella folium. Humph. Mus Chacherode. 

YiiMA gigojitea. Testa crassa, ponderosa, subauriculata albi- 
do-rosea, irregulariter radiata cosfata striata; ijitns alba, rufo 
maculata. lat. 15-1, long. lH-4, unc. 

Lim.excavata. Ostrea excavata, Gme/iu. 

OsTREA prismatica. Testa elongata lainellosa ; intus vio- 
lacea, albido macerata iridescens ; iinpressione muscularis reni- 
formi translucente ; nmiioihbus truncatis; valva superioris 
planulata. long. 2, lat. fi, unc. 

Anomia rosea. Tellina cenigmatica, Gheani. x. t. 199, f. 
1949, 1950. Mas, Tankto vi//c. 

Discina. This genus is certainly distinct {iom Or biculu, 
which appears to be the same as Crania. 

Dis. Icevis. Orbicula ! i;cvis. Sow. 

2. Molli sc a Pteroroda. 

Lamarck, Cuvier, and Peron, appear to liave reversed these 
animals and the heieropes^ and called tlieir belly their back, for 
they certainly, like the gasteropodes^ swim with tliJiir^ belly 
upw^ards, and consequently the latter have their shell placed on 
their mantle as in the gasteropodes ; to this order sliould be 
referred the genus Janthina. • 

3. Mollusca Gasteropoda, 

Pleurobranchus Montagui. Bulla VXxxmvlo., Montague. 
Pleu^ argentem* Bulla membranacea^A/o/?^agw^. 
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Siphonuria angulata. Testa convexo conica, angulata radiate- 
costata; intus fusca. long. 15-10 uuc. ^ 

Parmophorus elegans. Fiiiarginula breviusculas, Sow. 
Gen. f. 2, certainly not Parmophorus breviusculus of Blainville, 
as that shell is in the Museum, and is oiSly slightly antiquated. 
Inter Parmophoros et Emanginulas. 

Emarginula cristata. Testa convexo-conica, antice costa 
media cristata ornata. 

{To be Loniinned,} 


Article X. 

An Acconnt of a new Alineral. 13y INF. Lrvy, INIA. in the 
University of Paris. 


(To Mr. Children.) 

DEAR SIR, 

Through your kindness and that of Mr. Jairirs Sowerby, I 
have been enabled to examine some welhdelined single crystals 
of a substance found at Snowdon, which had been classed by 
some with rutile, by others with sphene, but which certainly 
differs from both, its forms being dei'ivable from a right rhombic 
prism, whilst the primitive form of rutile is a square prism, and 
that of sphene an oblique rhombic prism. The forms of this 
substance I have observed are represented by figs. 2, 3, and 4, 
and although I have not drawn the inferior summit, some of the 
planes which belong to it occur in some of the crystals. They 
are flattened parallel to the planes h?, and some are more than 
half ail inch in breadth and length. They cleave easily in a 
direction parallel to the plane g', but the face of cleavage is 
rather dull. All the natural planes are sufficiently brilliant to be 


Fig. 2. Fig. 3. 
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measured by the reflecting goniometer, with the exception of the 
plane which is strongly striated longitudinally. Some of 
the crystals afe opaque, and of a pale red colour ; others are 
translucent and transparent, and of a deep orange red colour, 
somewhat like the ciniiaiuoii stone. Fig. 4 represents a beau- 


Fig- t. Fijr. 5. 



ni ! Jj m 

I . • 


tiful crystal of this colour placed on a group of rock crystal in the 
collection of Mr. Janies Sowerby. 

Upon a group of rock crystals from Daupliiny, in the collec- 
tion of Mr. Turner, I observed with lamellar crichtonite some 
flat very brilliant brown translucent crystals, the form of which 
is represented by flg. 3, and which belong to the same species 
as those above described; they present, however, new modifica- 

tions which are the planes designated by /?, c*,, and e ; l)ut all 
the other planes >//, /i\ g , and Ca, measure exactly the same 
angles as those marked with the same letters in tlie crystals 
Iro ill Snowdon. 

1 have uiken for llie lateral faces of the primitive form the 
planes marked which are inclined to one another at an angle 
C([ual to 100'^, and by as.>mning also that the planes marked c*, 
the incidence of which upon m is 
equal to 134®, is the result of a de- Fii?. 1. 

Clement by three rows in breadtii on 
the lateral angles e of the primitive, i 
have found that one side of the base 



NVds to the height nearly in the ratio 
of 30 to 1 1 . A right rhombic prism, 
fig. 1, of 100®, and of such dimen- 



sions, may therefore, be considered as the primitive form of this 
substance. The other planes are marked with the signs corre- 
sponding to the decrements of which ^hey are supposed to be 
derived, and the incidences calculated from these laws agree 
within very narrow limits with the observation. The faces 
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marked i are the result of ah intermediary decrement, the sign 

of which is (fe‘, ' 
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This s^ibstance 1 jiropose to call Brookite, in honour of iMr. 
Brok^. 


We hope to give the characters of this mineral before the 
blowpipe, and its chemical analysis, in our next. — C. and P. 



1825.] 


Proceedings of Philosophical Societies^ 


143 


Article XI. 

Proceedings of Philosophical Socicfies, 

Ro^AL socnn v. 

Dec. 23. — Two papers by the Rev. Baden Powell, IMA. FRS. 
were read, supplementurv to a former coinmuiiicatioii on 
Radiant Heat; and the Society adjourned to 

Jan. 13, 1825; when John Bell, Esq. and William Score.sby, 
Jun, Esq, were admitted Fellows of tlic Society ; and A Descrip- 
tion of a Floating Collimator, l)y Ca])t. H. Katcr, FRS. was 
read. • 

This instrument is destined to supply the place of a level or 
plumb line in astronomic al observuli * wwd to furnish a ready 
and perfectly exact method of determining the position of the 
horizontal or zenith point on the limb oi‘a circle or zenith sector. 
Its principle is the invariability with respect to the liorizon of 
the position assumed l)y any ])ody of* invariable iiguic and weight 
doating on a fluid. It consists of a rectangular box containing 
nierciny, on wliich is floated a mass of cast iron, about twelve 
indies long, four broad, and half an inch tluek, having two short 
uprights, or Y’s, of equal height, cast in one piece vrilh the rest. 
On tliese is fiimly attached a small tc*lesco[)e furnished with 
cross wires, or, what is better, crossed portions of the fine 
balance spring of a watch, set flat-ways, and adjusted very 
exact hj in the sidereal locus of its (J)j(;ct giicss. Tlie float is 
browned with nirric acid to prevent the adhesion of the mercury, 
and is prevented from moving laterally by two smoothly polished 
iron pins, projecting from its sides in the middilci of its length, 
which play freely in vertical grooves of polished iron in the sides 
of the box. When this instrument is used, it is placed at a 
short distance from the circle whose horizontal point is to be 
ascertained on either side (suppose the north) of its centre; and 
the telescopes of the circle and cT the collimator are so adjusted 
as to look mutually at each other’s cross wires (in the manner 
latejy practised by Messrs. Gauss and Tiessel), first of all 
coarsely by trial, apjdyiug the eye to the eye-glasses of the two 
instruments alternately; and iinaliy by illuminating the cross 
wires of the collimator with a lanthoni and oiled paper, taking care 
to exclude false light by a black screen having an apertiire'*^equal 
to that of the collimator, and making the coincidence in the 
mariner of an astronomical observation, by the tine motion of the 
circle. The microscopes on the limb are then rdlid off, and thus 
the apparent zenith distance of the colliiyiating point (intersec 
tion of the wires) is found. ^ The collimator is then transferred 
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to the other (south) side of the circle, and a corresponding 
observation made, without leverswg the circle^ but merely by the 
motion of the telescope on the limb. The differbnce of the two 
zenith distances so read off is double the error of the zenith or 
horizontal point of the .graduation, ancj theii semi-sum is the 
true zenith distance of the collimating point, or the co-incliua- 
tiun of the axis of the collimating telescope to the horizon. 

By the experiments detailed in Capt. Kater’s paper, it appears 
that the error to be feared in tlie determination of the horizontal 
point by this instrument can rarely amount to half a second if a 
mean of four or five observations be taken. In a hundred and 
fifty-one single trials, two only gave an error of two seconds, and 
one of these was made with a wooden flojit. In upwards of a 
hundred and twenty of these observations,* the error w^as not one 
second. 

For further details we must refer to the original communication. 

Jan* 20. — Capt. F. W. Beechy, RN. w as admitted a Fellow of 
the Society, and the following paper was read : — 

On the Construction of the Barometer ; by J. F. Daniell, 
Esq. FRS. ; 

In a former communication to the Royal Society on the Con- 
struction of the Barometer, the author had inferred from some 
experiments therein detailed, that thecapillary depression of the 
mercury in barometer-tubes was decreased one-half by boiling ; 
and the first oV)ject of the present paper was to describe some 
new experiments that he had made on this subject, the results 
of which confirmed his former deductions. In these the depres- 
sion of the mercury in tubes of from to of an inch internal 
diameter was measured to the -fTrVTr inch, by a par- 

ticular apparatus constructed for the purpose, and described in 
the paper ; and their results very nearly agreed with those given 
in Dr. Young's tables, calculated from the experiments of Lord 
Charles Cavendish : on repeating the experiments after boiling 
mercury in the tubes, Mr. Daiiiell found the amount of the 
depression to be one-half of what it was before ; as he had for- 
merly concluded. 

Mr. Daniell proceeded to detail some facts relating to the 
gradual deterioration of barometers by the insinuation of air 
between the mercury and the tube, and to describe the means 
he had devised for obviating this defect in the instrument. 
He had^been informed that the mercury in the barometer con- 
structed under his superintendence, and set up in the apart- 
ments of the Royal Society, by the direction of the Meteorolo- 
gical Committee, exhibited a peculiar speckled appearance ; 
and on examination he found a number of minute bubbles of 
air between the glas^ and the mercury, increasing in size 
towards the top. 
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In seeking for a method of removing <his source of inac^ 
curacy, it occurred to Mr. Daniell that gas^s were better 
confined over \vater than over mercury, on account of the 
water making a perfect contact with the glass of the jars in 
which they were contained, which was not the case with the 
mercury ; and Mr. Faraday furnished him with a case in point, 
in which a mixture of oxygen and hydrogen confined in bottles 
over water, and in the dark, for about a twelvemonth, were 
found unaltered either in nature or in quantity; whilst bottles 
into which the same mixture had been passed, and confined over 
mercury, under the same circumstances, were found to contain 
nothing but common air. Mr. D. thence inferred, that if the 
tube consisted of soive substance which the mercury would 
wet (if he might be allowed the expression), the insinuation of 
air would be prevented. In the experiments he made when 
constructing a new pyrometer, he had found that platinum 
immersed in mercury acquired a complete surlace of that metal; 
and now in keeping a strip of platinum foil in mercury for some 
time, he found that its tenacity was unimpaired. A tube of 
platinum, of about an inch in length, was accordingly welded to 
the open end of a barometer-tube, with wdiich the mercury form- 
ing a perfect contact, would effectually prevent, it might be j)re- 
sumed, the insinuation of the air: the instrument was then 
filled, and finished as usual. A mere ring of platinum also, 
whicli would be much less expensive, would be equally efficacious, 
as the smallest surface of perfect contact must be sufiicient. A» 
a considerable time, however, must elapse before the success of 
this method could be shown by the barometer itself, the author 
bad instituted an experiment, in which the effect would be sooner 
apparent; — he had confined a mixture of oxygen and hydrogen 
over mercury in two jars, one of them having a ring of platinum 
at its lower extremity. He had not been able to disco- 
ver ill registers of barometrical observations any distinct evi- 
dence of the gradual deterioration of barometers from the cause 
he had thus endeavoured to obviate ; the observers, however, 
having frequently found it necessary, for some reason, either to 
re-boil the mercury in the tube, or to change their instrument 
altogc*ther. 

ASTRONOMICAL SOCIETY. 

This Society held its first meeting after the summer 
Friday the 12th of November ; the President, H. T. Colebrooke, 
Esq, in the chair. Several new members were elected, and 
others proposed, and a great number of valuable presents, espe- 
cially from foreign astronomers, were announced. 

Two communications were read from Sir Thomas Brisbane, 
Governor of New South Wales*. The first of these contained an 
account of some observations made at Par^paatta, by Sir Tho- 
Series^ voL. ix. l 
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apd Mr, Diinlop, oa the inferior Conjunction of Venus with 
the Sun, in October, 1823. 

Sir Thomas’ii second communication, which is dated 17th 
April, 1824, containsr first, a record of repetitions on the Sun, 
with Reichenbach’s circle, for the Sununer Solstice, 1823, they 
extend from Dec, 10, 1823, to Jan. 2, 1824, but have not yet 
been subjected to the necessary reductions for a definite result : 
secondly, a series of observations on several stars, made at Para- 
xuatta with the Mural circle, from Nov. 20, 1823, to Feb. 19, 
1824. Twenty of the stars observed are among those whose 
places are given annually in the Nautical Almamic, and are 
usually denominated Crieenwich stars. 

A letter was also read li om Baron Zach to Francis IJaily, Flsq. 
FRS. dated Cenoa, July 21, 1824, annoifaciiig the discovery of 
a telescopic comet, by M. Pons, on tlie 24lh of that month. It 
was in the head of Scrpentarius, without tail or coma: — a simple 
nebulosity. 

Mr. llcrscliel submitted to the iuspectioii of the members 
present, a new double image micrometer, by Prof. Amici, of 
Modena. 

Mr. Donkin laid on the table, lor the inspection of the mem- 
bers, an instrumenl made by M. Fatton (a pupil of Breguet, at 
Paris), for determining the J'racliomil parl^ of a second of time, 
ill astronomical observations. 


Prize Qitcsl ions proposed hy the Astronomical Society of Jjondon. 

This Society has Just proposed the tbliowing prize questions, 
to the consideration of astronomers and mathematicians, viz. 

1. Tlie silver medal to any person who shall contrive, and 
have executed an inslninumt, by whic h the relative magnitude 
of the stars may be measured or deternuned ; and of which the 
utility for this object shall be suHiciently established, by nume- 
rous observations, and comparisons ol known stars. 

2. The gold luedal for approved formula^, tor rletermining the 
true place of either of the four newly discovered planets, Ceres, 
Juno, V^esla, and Pallas ; within such limits as llie (.’ouiicil may 
think sidhciently correct lor the present state of astror.omy ; 
such formulic in each case to be accompanied with comparisons 
of the observed places at various periods. 

3. X'he gold medal for a new mode of developing the difieren- 
tia equation for expressing the problem of the three bodies, by 
which a saui//er ita///0er of Vdhhti^ shall be required in order to 
compute the, moon’s place to the same degree of accuracy, as by 
any existing tables, and witli greater facility. 

, To be entitled to competition for the prizes, all answers to the 
first question must be received before the Ist of February, 1826*; 
to the second, before the 1st of February, 1827 ; and to the 
third, before the 1st of February, 1828. 
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Dec. 10. — At the meeting of the Society this evening, the 
publication of the second part of their Memoirs was announced. 

A paper, drawn up by Dr. (Gregory, was read, containing a 
description of a box of rods, named the lihahtlologival A/mcus^ 
presented to the Society by the family of the late Henry (iood- 
wyii. Esq. of Blackheatlu it appears that these rods were 
invented by Mr. Goodwyu for the purpose of facilitating the 
multiplication of long numbers of frequent occurrence : they 
were probably suggested by IVajiier’s Rods, and arc, for the 
purposes which the inventor lunl in view, a great improvement 
upon them. The rods, wliich are square prisms, contain on each 
side, successively, the proposed mnnber in a inultiplicaml, and 
its several multiples to nine times ; and these in the several 
series of rods are repeated sutticiently often to serve for as 
extensive multiplications as are likely to occur. Thus if the 
four taces of one rod contain respectively, once, twice, three 
limes, and four limes a proposed multiplicand; another rod wall 
exhibit in likt^ manner two, tliree, four, and live tinuis the same; 
a third rod, three, four, five, and six times the same; and so on 
to nine; and in several cases, more rods. T1 h» numbers are 
arrangetl uniformly upon equal and eejnidistant couqiarlmeiits ; 
wliile at a small constuni distance to llie lel't of each product 
stands the number two, three, four, five, which it represents. 
Hence, in performing a multiplication, the operator has <nily 
to select from the several faces of* tlie rods tlu‘ distinct products 
which belong to tlie respective digits in the multiplii r, to place 
them ill due order nfnire (inch other, to add tlnmi uj) while tliey 
so stand, and writedown their sum, wliicli is evidently (he entirci 
]>roduct required, and obtained without the labour of multiplying 
fur each separate product, i>r t ien of writing th(»se products 
down. I'^or still greater c.oin enienei.* tiie rods may be arranged 
upon a board with twai parallel projiiotions placed aslant at sm*,h 
an angle as of necessity produces the right arrangenu nt. Then" 
are blank rods to place iuthosii lines wiiicli accord wdth acy[)her 
in the multiplier; aiul the anang<*ment may easily he carrud on 
from the bottom product upwards, by means of the indicating 
digits. 

A letter was read from C^apt. Hoss, a Member of' this Society, 
giving ari account of observations made on the occultation of 
Jupiter by the moon on the olh of April last; transmitting also 
an account of observations upon the same occultation by«AIr. 
Ramage, of Aberdeen, with one of his own feet reftecting 
telescopes. ^Mr. R. observed the nni/tei sion, (Jn thij approach 
of Jupiter's satellites to the moon, a diminution ^)f their light 
vyas perceptible. On coining into contact w ith the moon’s dark 
limb, they did not' disappear instantly, Ifke fixed stars, but 
formed an indentation or notch in the limb, as if they were 
imbedded in it, but were at the saiiie time syi^parated from it bv 
*4 fine line of light. This indentation continued visible until 

L 2 
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about half their diameters were immersed, when it disappeared. 
All the satellites presented this phaenomenon ; but the fourth and 
third with the greatest distinctness. On Jupiter's approach, no 
difference of his light or shape was perceptible, but after the 
contact had taken place, he appeared to'exhibit no deficiency of 
disc, but ]>resented a c<jmplete figure, as if placed between the 
moon and the earth, this appearance continuing for a few 
seconds. When the planet was almost entirely iimiiersed, his 
retiring limb appeared as though it were considerably elongated, 
or forme<l a segment of w much larger circle than bad been pre- 
viously presented. The position of Mr. Reimage’s telescope did 
not allow him to observe the emersion. 

f 'a[)t. Ross was prevented by the stat^ of the weather from 
seeing the imwcraiony but was fortunate enough to observe the 
c/acrsiotfy seeing first a considerabh^ elongation, which gradually 
diminished as more of the planet appeared from behind the moon. 

Part of a letter was rc'ad from Mr. R. C.’oudield, a Member of 
this Society, in rel’ereiice tf> the same occultation. He observed 
it at Northampton with a good jNevvtonian reflector. Mr. (.’om- 
field, viud two other contemporaneous observers, with good 
instruments, noticed that when Jupiter had about half disap- 
peared, there was exhibited an adhesion or |)rotaberance omeach 
bide of the planet, which, as Jupiter sunk behind the moon, be- 
came large*’ and larger, so that just before tlie entire disappear- 
ance of the planet, it e\hil>iled a considerable elongation deviat- 
ing greatly from a circular curve of the same diameter as the 
planet. 

Phamofhena, somewhat analogous, especially in reference to 
the indentations and adhesions, were noticed by several astro- 
nomers who observed the transit of Venus in 1769. See the 
account by Capt. Cook, Mr. Charles (Ireen, Mr. Charles Mason, 
M. Pingre, &.c. iii the Phil. Trans, for 1770 and 1771, wdiich are 
here adverted to, because the consideration of kindred ph'ceno- 
mena may assist in tiu* explication of the wiiole. 

Jan, 14, 1825. — At the meeting this evening, Mr. Baily laid 
on the table for the inspection of the members, two micrometers, 
which have been ih eently invented and constructed by M. 
Praneiihofer of Munich. 

Tiicse micrometers are formed by means of very fine lines, cut 
on glass with a dianiond point in a peculiar manner, and placed 
in the focus of the telesct)pe. One of these micrometers consists 
of concentric circular lines drawn at unequal distances from each 
other ;« and the otlu r consists of straight lines crossing each 
other at a givv^ii angle. The mode of cutting these lines has 
furnished j\l. Prauenlioter with a method of illiimiiiating them, 
which (at the same tifiie that it renders the lines visible) leaves 
the other part, of the field of the telescope in darkness ; so that 
the transits of the smallest stars may be observed by ineails ot 
these micrometers; the lines appearing like so many silver 
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threads suspended in the heavens. A short account of the cir- 
euuistances whitfh led M. Fraueiihofer to tliis happy invention 
was read. 

An eu^ravinj^' of Fraueiiliorer’s aclironiatic telescope at Rorpat 
of 14 feet focus and 9 inches aperture, was also submitted to the 
inspection of the members by Mr. Merschel. 

A communication was read from Cap(. Jxoss, dated Stranraer, 
Au?;. 7, 1824, in which lu*. transmits a diagram exhibiting his 
observation of tlu* o<’<'nltat ion oi‘ I l(u sclu l*s planet by the moon, 
on t)i(^ pr(H.*.edin<; day, w ith Ilan4agc’s 2.> ft.‘et telescoja*, an<l fi 
poxNer oi oOO. The plaiift ap])oarcd to have ent(‘red about one- 
third of its diameter on tin; dark part <jf the moon before it dis- 
a])pOcired, and its light-bogan to diininish before it tom-bed the 
lunar disc. On the contrarv at its cuu-rsion, it appean-d one- 
fourth of its own diameter distajit front tlie moon’s western limb. 
44ie whole time of tli(! occnltation \\ as 1‘‘ 7'" 44*A\ 

After this the readiiiii: was c,(nnmenccd of a paper by Mr. II. 
Atkinson, of Tsewcasth -npon-Tyne, On Astronomical and 
other R.(i fractious ; with a connected Inquiry into the Law of 
'remperiiture in dilVerc-nt Lutitudets and Altitndes.” As the 
reading of tliis paper will be resumed at a subsf fpient meeting, 
an afistiact o(* tlie whole may with propriety be dehaied. 

O I’.OIJX; IC \ L SOCIK I'Y. 

/Lr. o. — A notio(‘ was read, ‘‘ On some Fossils found in the 
Island of Madeira by tlie T. Fk Bowdicli, Fsq. 

In this notice, thi^ aut hor describes a formation of branched 
c ylindrical luht s encased witli agglutinated sand, which occur 
in great abundance ?ic;ar Faiiical, lo miles from Funchal, in the 
Island ofiMadeira. Mr. Bovvdich is incliiutd to refer these to a 
vegetable origin. Tliey are accompanied by shells, some deci- 
dedly terrestrial, and others winch ap[)(;ar to belong to a marine 
genus. In conclusion, some account is given of’ the general 
features and stnu^ture of tht- neighbouring district. 

An extract of a paper was then naid, t-nlitled, “ An Inquiry 
into the Chemical Conij)osi( iou of those Minerals which belong 
to the, genus Tounualiue C’ bv Ur, C. (L Gmelin, I^rofessor of 
Chemistry in the Ihiiversity of Tubingen, and For. Mem. (IS. 

Prof. (jJmeiin, in this memoir, details at hingth, th(i various 
analyses of minerals of the Tourmuliue family, which bave^beeii 
made by former chemists, lie then describes the methods 
which he adopted iu his own experiments, and adds the results 
which he obtained from them. 

The author divides the different species of tourmaline into the 
fallowing sections: 1. Tourmalines which contain lithioii ^ 
2. Tourmalines which coiitaiji p.otash or soda, or both these alka- 
lies together, without lithion, and without a considerable quantity 
/T magnesia; 3. Tourmalines w-^hich contfdn a considerable 
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quantity of magnesia, together with some potash, or potash and 
soda. " 

It appears, he says, in conclusion, that when we compare the 
analyses of the diftercnt species of Tourmalines, the most essen- 
tial ingredients are, boracic acid, silica, and alumina, whose 
relative quantities do not vaiy much. It appears further, that 
any alkaline subsUnice, though in no considerable quantity, may 
be likewise an essential ingredient. The did'erent nature of 
these alkaline su!}staiices may be employed by the chemist, as 
wo Jiave used ii, lo divith^ these minerals into difi'erent sections. 
I5ut it will appear to he cpiite useless to atleinpL toLcivo ruineraJ- 
ogical fo?niuim for the chemical composilioii of these minerals, 
when it is considered ; first, that we caii^^y no means rely upon 
the correctness of any statement regarding the quantity of oxy- 
gen in boracic acid ; sec.ondly, that the (quantity of alkaline 
bases, whose oxygf n would be unity, is so small, that it cannot 
be determined (vvitli snilicient accuracy) without great errors in 
the computation of the relative <[uan<itv of oxygen in the other 
ingredients; tliirdly, that in oiu; spec ies no account could be 
given of a considerable loss of weight. lie has, however, cal- 
culated the quantities of' oxygen in every species, with the inten- 
tion of comparing the sum of the oxygen contained in the bases 
with the sum of that contained in the acids, viz. boracic acid 
and silica. The rcsidt of this calculation is then fully stated. 


Article XIL * 

SCIENTIFIC NOTICES. 

ClIKMlSTRY, 

1. A)ialysis of the liolctus Sulpliurens, 

Fins mushroom, according to Peschicr's analysis, is com- 
posed of the following ingredients : — * 

Water, 

Fungin, 

Albumen, 

An uncrystallizablc saccharine matter — mushroom sugar, 

A fatty substance soluble in alcohol, 

Ail animal matter, 

A peculiar alkaline principle. 

Oxalate of potash, 

An uncombined acid of a peculiar nature, and 
A colouring matter. 

The uncombined acid and the colouring matter were soluble 
both in water and in alcohol. — (Trommsdorff’s Neues Journal 
der Pharmacie.) 
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2. Compound of Muriate and Hi/drosulphuret of Oxidule of" 

Anti man !/, 

Sulphuretted hydroge^i throws down froui a solution of tlie 
niuriaic of oxidule of antimony a lively pomegranate yellow 
coloured precipitate, wliich has been hitinrrto riigurded as a pure 
hydrosulphuret of oxidule of antimony ; it is, however, a combi- 
nation ol‘ this salt with the. neutral muriate of oxidule of anti- 
mony. The latter salt may be e\[)elled by heat, and sulphuret 
of tiutimony remains behind; the same decomposition maybe 
(effected by exposing the precipifiite for some time in a close 
\essel to the light of the sun. — (L. (iineliii. llandhuch der theo- 
retischen Cliemie.) * 

3. Composition of White Preci)>itate, 

Wc copy the following I’rom a note, at tin' conclusion of Mr, 
llrande’s papc'r, entitled Facts towards the Cliemical History 
of Mercury*/’ 

Having inferred from various experiments that the white 
precipitate ’’ w as a compound of one i)ro})orti()nal of peroxide of 
mercury, and oin; of muriate! of ammonia, Mr. Hennel verified 
his opinion as follows: x\ solution oi‘ <mc proportional of corro- 
sive sublimate (= 272) was mixed with a fjuantity of solution 
of ammonia, containing two proportionals (17 x 2 = 34) of that 
alkali; a neutral mixture; n'sulted, white pre'.cipitate wais formed, 
and one jjroportional of miniate of ammonia (ammonia 17 -1- 
muriatic: iicid »>7 = o4 of* muriate of ammonia) wais found in 
solution. In this case, the two proportionals of' clilorine in tin; 
sublimate (3b* x ‘2 = 72) were cuiiverted at tlie t.'xpense of 
2 proportionals of w-aier, into 2 of muriatic acid, which, uniting 
willi the ammonia, formed 2 of muriate of ammonia, "flie 
2 proportionals of tiic oxygen from the water (eciui valent to the 
2 of hydrogen tiansfcrrcd to the clilorine) united to the 1 pro- 
portional of mercury in tlie sublimate;, to form I of peroxide of 
mercury, w hich fell in combination w ith 1 of muriate of ammonia 
to constitute white [uecipitate ; wliih; tin; other jiroportional of 
muriSte remained, as above stated, in solution. The equivalent 
number, therefore, of w hite precipitate, is 270, and it consists of 

I proportional of peroxide of mercury. = 21b* .... 80 

1 • muriate of ammonia, . . . = 54 ... T SO 

270 •lOO 

Having thus synthetically establi.shcd the colnposition of 
Avhite precipitate, the following analytical experiment was made 
npon it : 270 grains were dis-solved in hydrocyanic acid, and 
^sulphuretted hydrogen w^as passed through the solution till it 
occasioned no further change; the prccqnfate was then col- 
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lected, washed, and dried ; it weighed very nearly 232* grains, 
being the equivalent of bisulphuret of mercury. The filtered 
li(pior, on evaporation to (Ityness, loft 54 grains, or I propor- 
tional of muriate of ammonia. — (.lournal, of Science.) 

4. Bor Oily its Vrcpara/ioiiy 

The readiest inetliod of obtaining boron without losing too 
much potassium is to heat the potassium with Hiio-borate of 
potash.* Boron and silicium resemble) each other in their pro- 
perties, nearly as sulphur and silicium, or as phosphorus and 
arsenic. I have produced sulplmret of boron, a white and pul- 
verulent substance, which dissolves in water, yielding sulphur- 
etted hydrogen gas. Boron burns in chlorine. The chloride ol 
boron is a permanent gas which is decomposed in moist air, 
producing a dense vapour; and in water giving muriatic and 
boracic acids. It condenses one; aiul a half time its volume ot 
anuuoniacal gas. Bcrzctins, Bi(t, Unlv, — (.lournal of Science.) 

o, Aclion ()/ A/itiii Oil \ egeto/)/e B/ue (Colours. 

It is commonly staled in chemical works, that a solution of 
alum has the property of reddening vegetable colours. With the 
exception of litmus, whert; the; elfect is very dcr/r/cd. and of tinc- 
ture of cabbage, wlu re the eHect is /W/Zb/g, a contrary ellect is 
experienced; the solution has turned tin; colours (whii h were 
generally obtained from the bhu* petals of tlowers) green. IL 
Lekson . — (Journal of Science.) 

0 . / ^/rpo /'(//, 1(0/ iij Lilhia. 

M. Berzelius says, that the most economical way ol preparing 
lithia is to mix the trij»hane, or spoduiuenc, in powder, with 
twice its weight of pulverised Huor spar, and with sulpliuric^ 
acid ; then to heat the mixture until the tiuoric acid with the. 
silica is volatilized, and afterw ards to separate the sulphate by 
solution. Bib, L^nir. — (.lournal of Science.) 

7. Oh Sulpho-^iodide of AHlimoHy, By MM. Henry and Clarot. 

When very dry iodine and siilphiiret of antimony are nuxed 
in equal parts, and sublimed in dry vessels by the moderated 
heat of a sand-bath, red vapours appear, which condense on the 
upper and cooler parts of the vessels, wdnlst a greenish grey 
mixt^uvo of protoxide of antimony w ith a little iodide and sul- 
phuret remains. 

The condensed volatile substance apjiears in brilliant translu- 
cid plates, re$:eml)l in g fern-leaves in form, of an intense poppy 
red colour : if the vessels in which the sublimation has been 
made are large, the crystals appear as prismatic prisms. When 
bea,ted, they readily fuse, and by careful management may be 

, * Pieparation'of Siliciuin, Annuls^ ? ol. viii. p. Ult?, New Series. 
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repeatedly sublimed ; but when highly heated, iodide and sul- 
phur are set freb, sulphurous acid is formed, and a mixture of 
antimony and oxide produced. The crystals havt^ a sharp disa- 
greeable taste : light hv\s no action on them. When put into 
alcohol or etlier, iodine is dissolved, and a yellow sulphuret of 
antimony deposited. When put into water, hydriodic acid, pro- 
toxide of antimony, and sulphur, are formed. The action of the 
acids is such as might he expected, decomposition of the sub- 
stance being always ])roducecl. 

Upon analysis, this substance gave as its elements, antimony 
iodine 67*t), sulphur 8*9, which nearly corresponds with 
one proportional of each substance. The authors have called it 
a sulpho-iodide of Antimony. Jour, de Phur/u. — (Journal of 
Science.) 

A1 f \ KR A LOGY. 

8. 1 c/iilr found in the Uni/ed S/a/.rs, 

Dr. Torrcy states, that a mineral has been f<>und at Rhode 
Island, which, from its (-harac^ters, he considers as y(‘nit,e. It 
is in small crystals imlxjdded in an aggregate of ipiartz and 
epidote. The crystals vary in size; the largest found was an 
inch and a quarter long, one quarter of an inch broad, and two 
lines thick. The tenuina<it>ns were wauling. Tiie form is 
nearly rectangular; the surhu'^e striated ancl shining, with a 
semi-metallic lustre, (.’ross fnuMure somewhat resinous. It is 
imperfectly foliated, in the direction of the longer diagonal of the 

I irism. r< scratches glass slightly. It is opaque, and of a 
ilackisli brown c'dour. The powder has the colour of the mass. 
Specific gravity 3*b*. 

Before the blowpipe, it melts with great ease into a black 
opaque glass, strongly attnu ted by the magnet. — (Annals of 
l y(aMim of Natural jlislory, New York.) 

9. Ijoca/ifics of rare Miucruh, 

Cliromc ore, the chromate of iron, has been discovered by Sir 
Vhnnphry Davy in small granular masses, disseminated in a 
gr«eiiish-w'hite marble Irom Buchanan, in Stirlingshire, pre- 
served in Mr. Allan's cabinet. Of the Cronstedtile, of Stein- 
mann, a mineral hitherto (confined to f^rzihriuii, the same collec- 
tion contains specimens from Wheal Maudlin, in Cornwall. 
The cronstedtite from the latter locality presents ^ciperally 
thinner individuals than the Bohemian one, but is, like this, 
accompanied by sparry iron and hexahedral iron# pyrites. 
Another product of Wheal Maudlin has lately attracted the 
attention of mineralogists. I'he collections of Mr, Allan, Mr. 
Rashleigh, of Menabilly. and Mr. \V illianis, of Scorrier , contain 
pseudomorphous crystals of wolfram, in the shape of tungstate 
of lime. „ They present the Ibrm, well ki^own in that species, of 
an isosceles four-sided pyramid, bevelled on the solid angles 
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contiguous to the base, sometimes of the size of three or four 
lines m every direction. They are generally engaged in blende, 
which is cloavabie in large laniinui, and are composed in the 
interior of a delicate tissue of luinutt; crystals, between which 
numerous cavities are coiis])icuous, lined with these crystals. 
Sometimes also the large psendoinorphous crystals are quite 
disengaged, and accouipanicMl by arsenical pyrites, chlorite, 
quartz, iicc. The cf»luur of the streak is almost of the same 
colour in the psemlomorj)li()iis crystals, and the blende in which 
th^ are imbedded. — (balinburgh Journal of Science.) 

10 . Ijx'dUl If of Metcdlic JjCdd. 

This substance has lately boon iouiulV’// sila in the neigh- 
bourhood of Alston. It t^ctnns iii small globular masses, imbed- 
ded in galena and a slaggy substance, accoinpanied with red 
litharge, crystals of bbiude and (juart/. J"lie vein in which it is 
found is in limestone, and c»r the thickness of an inch, widening 
out to two or three as it goes ilovvn. '^Vhc' whole mass within 
the vein is considerably di'couiposed, and the ore is found in 
incoherent pieces, some of wliicli are about tlie size of a walnut. 
Many of them have a very slaggy appearance, both externally 
and internally, while others are pure galena, distinctly cleava- 
ble, and coated with a white mealy sulpliate of lead, produced 
by decomposition. A more particular notice of this mineral 
will probably soon be given. — (lidiu. Jour, of Science.) 

11 . Gai/^hussac on ike laxitHdi Action of iwo Magnetic Particles 
in (lif e rent Jiodies^ 

This very interesting experiment was undertaken by M. Gay- 
Lussac at the re(]uest of M. Poisson, for the purpose of ascer- 
taining wliether or not the mutual action of two magnetic parti- 
cles depended on the inattca- of each of the bodies, which was 
found to be the case. 

A magnelical needle, eight inches long, was found to make 
tea horizontal vibrations near the direction of the magnetic 
meridian in 131 seconds. A prismatic bar of soft iron, abeut 
eight inches long, three-fourths of an inch wide, and one- 
eighteenth ofan inch thick, in a vertical direction, was now lixed at 
the distance of two inches below the needle, and in the plane of 
the rnagr^ctic meridian. The oscillations of the needle became 
more frequent, being about 10 in 66 seconds, and soon after 10 
in 60 seconds. 

A similar and*equal bar of pure nickel w’as now substituted in 
place of the iron bar, and the needle made at first 10 oscilla- 
tions in 78 seconds, anil soon after 10 in 77 seconds. When 
the bar of nickel was removed, the needle made 10 oscillations 
ill 130 Seconds by the cction of the earth alone. M, Poissofi^s 
Mejfwir on Magnetism , — (Edin. Jour, of Science.") 



1825.] 


Scientijic Noticej’^MisceHaneohs. 155 

MlSCKI.LANEOrs. 

» 

1 2 . rophobia . 

Dr. Capello, of Romo, in a inomoir read hoforo the Academy 
del Liiicei, ailirms that *the hydrophobic priison, afte r its iirst 
transmission, loses the power of convcyinui; tiu'. disease. This 
observation, alreads' made by IV.uler, is conlirmcd by repeated 
experiments made by Dr. ( ‘apello. A lap-do;.;* and cat, were 
both inoculated with the saliva of a do<v who dierl oi‘ inoculated 
hvdrophol)ia ; tiu'V botli remained IVee iVom disease; and thre(3 
years afterwards the lap-do-j; was aL^ain inomilaled from a doj^ 
who became raliid sjiontaneously : h(‘ liu n look the distavsc ami 
died. •* 

An ox was bitten by a dop- at(a(‘k(‘(l Avith rabies; ho became 
liydrophobic, and bit many other animals : all remained free 
from the aflection. Tin; do(_i; tlial bit. the o\ also hit a child, 
who died about four months at'ter, with ;\11 the symptoms of 
iiydrophobia : with liic sahva of tins <*bild ado;.;* also was inocu- 
lated, bat the dlscast* was jiot transmitt(‘d. 

A dog* which had hec ii bitlim by anotlu r dog became hydro- 
])liobic on tlm iitiy-first <lav,, lirokr^ the chain with whic h be was 
fastened, and (‘sevaped int.o the street, w’her(‘. bo bit many jier- 
sons, and the dogs of two jiersons (who are named), and finally 
disappeared among the rums of tin* villa of (^uintilius \^ariis : 
not one of the persons or dogs so hitten had the slightt'sl symp- 
tom of hydropliohia, :Mc(L . — (.lonrnal of Science.) 

Id. Tinnper(tlnrc <>J I he Maxitinott, e/ Wdicr, 

An elaboval(‘ memoir by l^i‘of‘, Hhllostrbm, on the specific 
gravity of vvatm* at dilfenmt tempmatuvi'S, and on tlui tempera- 
ture of its maxiimim density, lias apptuirini in the Swedish 
Transactions for It is divided into two parts: The first 

contains a critical discussion of the results, and tlie methods 
employed by ])r(x*eding e\p( a iment.eis : the second, a detail of 
an ext(msive conrsii of experiments, instituti'd by himstdf, with 
a view to the more accuratt^ detenainalion of this iiu[)ortant but 
diltk^ult inquiry. I'iie uietliud of experimenting which he 
regarded as the most accurate, and wliicli h»' therefore adopted, 
was to ascertain the weight of a hollow glass globe, very little 
heavier than water, and about 2 j- inches in diann'ter, iu water of 
every degree of teiiqieratnre between 0'^ and ce4it-» The 

errors arising from a dilatation or contraction of the glass, the 
weight of tlie atmosphere, ike. were all calculated, and •a corre- 
sponding correction made. The result was, thaJt water attains 
its greatest density at a temperature of 4-1 OK” cent. (394394° 
Falir.) ; and the Umiu of uncertainty, occasioned by the impos- 
sibility of ascertaiiiing the dilatation of glass with perfect accu- 
racy, he estimates to be 0*238® ((J*428® Flahr.) oti either side of 
f^his number. 
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The two following tables exhibit the results of his experiments 
on the sp. gr. of water in all temperatures bet;veen 0® and 32® 
cent. In tlie first, the sp. gr. at 0® ; in the second, the sp. gr. 
at 4' I® is taken as tlie unit. 


Temp. .Sp. (ir. 
Cent. 

1 l-OGOOiei:* 

*2 10000799 

3 1*0001004 

4 i-oooiosir 

1*1 1*00010.S">4 

/> lOOOlOTi 

fi 1 -noons 50 

7 I -onon.i.Ki 

8 1 * 00001^^9 

9 0*9999579 


Temp. Sp. (Ir. 
Cent. 

O"'' 0-9998918 

I 0-9«99.SH^ 

*2 0-9999717 

ti 0*99999-i0 

4 0-9999995 

4*1 1*0000000 

5 0 9999‘»:>0 

« 0*99997 7 

7 0*9999172 

8 0-9999044 

9 0-999810? 


Tc-n)p. 

Sp. (rr. 

Cent. 

|0« 

0*9998906 

1 i 

0 99981 12 

12 

0-9997196 

1.1 

0*9996160 

1 1 

0*999500.5 

ir> 

0-999!n.Sl 

to 

0 9992310 

17 

0*9990832 

IS 

0-99S9207 

19 

0*9987468 

‘JO 

0 998.5615 


remp. 

Sp. Cr. 

Cent. 


10<^ 

0*9997825 

1 i 

0*9997030 

12 

0*99961 17 

13 

0*99(1.5080 

14 

0*9993922 

1.5 

0*99926 17 

16 

0*9991260 

n 

0-9989752 

18 

0*99.8812.5 

19 

0-9986.387 

20 

0-9984.5,34 


Temp. 

Sp. Gr. 

Cent. 

21® 

0*998.3648 

22 

0-9981.569 

2.3 

0*9979.379 

24 

0*9977077 

25 

0*9974666 

26 

0-9972146 

^ 27 

0*9969:518 

28 

0*9966783 

29 

0-996.3941 

30 

0*996099.3 


Temp. 

Sp. Gr, 

Cent. 

21^^ 

0 9982.570 

22 

0*9980489 


0*9978.300 

24 . 

0*9976000 

2;5 

0*997.3587 

26 

0*9971070 

27 

0*99684.39 

28 

0*996.5704 

2.9 

0*9962864 

30 

0*9959917 


The uncertainty which still exists respecting the temperature 
of the maximum density of water may, perhaps, be best illustrated 
by a table of the results which he brings successively under 
review. 


Observer. 

Calculator. 

! 

Observer. 

( ’alculator. 




Ont. 



Cent. 

Dc liuc. 

Biot. 

3*42<^ 

(4iarles. 

Biot. 

3*99® 


Ekstrand. 

3*60 


Paueker. 

3*88 

T > 

Paueker. 

1*76 

I.iefevre-(^ineau, 

Lietevre-Gincau, 

4*44 


HUllstrnm. 

1*76 

Hallstrtim. 

Ilallstrom. 

4-35 

Dalton. 

Dalton. 

2*22 

Bischof. 

Bischof. 

4*06 

«> 

Biot. 

4*35 

Runifi»rd. 

Rumford . 

4*38 

Gilpin. 

X^oung. 

3-89 


— 

3*47 


IBiot. 

3 89 

Tralles. 

TraUes. 

4*35 


Kytelwein. , 

2-59 

Hojw. 

Hope, 

3-33 


5V^albeck. 

0*44 


— 

3*88 


Hkllstrom. 

,382 


— 

4*16 

Sdimidi. 

Eytelwein. 

2*91* 

Ekstrsnd. 

Ekstrand. 

3*60 


Hallstrom.* 

8*63 


— 

3*90 
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Before commencing his investigatibn. Prof, H. determined in 
the first place the dijatation of the glass which he employed in 
the course of his* experiments. His results^ particularly in the 
two extremes of temperature, differ considerably from those of 
Lavoisier and General Hoy; on which account we consider it 
w orth while to insert them here. 


Tenipuratiirc, 

Expansion. 

Temperature. 

Expansion. 

(’ent. 


Cent. 


()0 

o-oooooo 

60® 

0*000190 

10 

0(M)0(;50 

70 

0 000052 

yo 


SO 

0-000829 

so 

o*n(Kii5:i 

no 

0 001027 

40 

iJ 

loo , 

0*001240 

50 

()*U(K).‘Uil 

1 



14, Prof, Oersted on a JMethod of ttecelerating the .Distillation 

I d(j aids. 

In Gehlen’s .lounml nir tJheinie und Pliysik, i. ‘J77 — 289, I 
have related a few experiments which demonstrate that the dis- 
engagement of gas in a fluid, resulting from chemical decompo- 
sition, never takes place except in contact with some solid body. 
This principle may without doubt be applied to the disengage- 
ment of vapours. If a inetiillic w ire be suspended in a boiling 
fluid, it instantly becomes cove.reul with bubbles of vapour. 
Hence it might be coiududed that a large number of metallic 
wires, introduced into a fluid which we wish to distil, would 
accelerate the formatiun of vapours. To prove this opinion, I 
introduced 10 pounds of brass wire, ol‘ one-fifth of a line in 
diameter, loosely rullrd up, into a distillatory vessel containing 
20 measures (al)out JO pints) of brandy : the result was, that 
seven measures of biiiudy distilled over with a heat, which, 
without the wire, was capable of sending over only four mea- 
sures. 

^Vn expedient similar to tliis lias been long in common use iic 
England, When a steam-bi)iler has become encrusted with so 
much earthy matter tliat the camtained water ceases to boil with 
rapidity, it is customary to throw in a cpiantity of the residue 
obtained from malt by extracting its soluble portion, and which 
consists chiefly of small giains or fibres. Here the disengage- 
ment of vapour is promoted by the large number of thin and 
solid particles. — (Ticlj^krift for Katurvidenskaberne.; 

Prof. Oersted’s information respecting the latter method of 
promoting the generation of vapour, was probably derived from 
a paper by Mr. Bald, in the Edin. Phil..Journ, vol. ii. p. 340. 
The material wliich the engme-keepers of Scotland are in the 
constant practice of employing to produce this effect, is not, a» 
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M. Oersted states, the exhttusted portion of malt ; although there 
seems no reason to doubt that it, and indeed any light substance, 
in a state of minute division, would prove of ^jearly equal eflS- 
cacy. The substance employed,’’ says Mr. Bald, is known 
by the name of comings, being the radicles of barley produced 
in the process of mailing, which are separated before the malt 
is sent to market. About a bushel of these is thrown into the 
boiler ; and when the steam is again raised, an immediate effect 
is visible ; for there is not only a plentiful supply of steam to 
produce the full working speed of the engine, but an excess of 
Ingoing waste at the safety valve. This singular effect will con- 
tinue for several days.'’ 


Articlk XII 1. 

NIAV PATENTS. 

J. Apsden, Leeds, bricklayer, for his improvement in the modes of 
producing an urtihcial stone. — Oct. 2 \, 18^^4. 

G. Dodd, St. Anae-street, Westminster, engineer, for improvements 
on fire-extinguishiiig mudiincry. — Oct. 21. 

G. St Harris, Caroliae-placc, Knightsbridge, for his machine for the 
purpoiib of giving the most elhictual and extensive publicity by day and 
by night to all proclamatioTis, notices, legal advertisements, and wlxich 
will licnceforward render umu'cessary llie defacement of walls and 
houses by bill-sticking, placarding, and chalking. — Oct. 21. 

J. Lingford, Nottinghum, hice-machine manufacturer, for certain 
improvements upon machines now in use for the purpose of making 
that kind of lace commonly known by the name of bobbin-net, Bucking- 
ham lace-net. — Nov. 1. 

llev, .J. Somerville, Edinburgh, for the prevention of till accidental 
discharge of fowling-pieces or other fire-arms. — Nov. 4. 

J. Crosley, Cottage-lane, City-road, for better ensuring the egress of 
smoke and rarefied air in certain situations. — Nov. 1. 

T. U. Guppy, Bristol, for certain improvements in masting vessels. — 
Nov. 4. 

J. Head, Banbury, O.xl'ord^hirc, hosier, Jor improvements in ma- 
chinery for making curds or plait for boot and stay luces. — Nov. 4. 

W. Church, Binninghain, for improveuients on augers and bits* for 
boring, and in the apparatus for making the same. — Nov, 4. 

W. Busk, Broad-street, for iniprovements in propelling ships, boats, 
or other vessels, or fioating bodies. — Nov. 4. 

J. Wjjife and f. Sowerby, both of Bishop Weannouth, Durham, 
merchants, for their improved air furnaces for the purpose of melting 
or fusing metallic substances. — Nov. 6. 

J. MoJre, Broad Weir, Bristol, for improvements upon steam-engines, 
or steaoi-ongine Apparatus. — N ot^ (>. 

T.‘ Cartmell, Doncaster, gun-umker, for au improved cock to be 
applied to the lock of any gun, pistol, fire-arms, or ordnance^ for the 
purpose of firing the same by percussion. — Nov. 6« 
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Article X,IV. 

METEOROLOGICAL TABLE. 




BAIiOMETriU 

. TaEIlMOMKTEa. 
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42 
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14 
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41 
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38 
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The observations in each line of the table apply to a period of twenty-four hours, 
beginning at 9 A. 31. on the day indicated in the first, column. A dash denotes that 
the result ia inehid^ in the next foUoimg gbservatioiifi 
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REMARKS. 

Tv»lfth L Fine. ?. Fine iiiornhig: very jrainy night. 3. Cloudy: 

rainy night. 4. Rainy. 5. Overcast, (i. Hoar frost ; line day. 7, 8. Fine. 

9. ^ine day : - rainy night. 10. Fine, 11. Drizzling. Fine. 13. Gloomy. 

14. Very dark morning ; gloomy day: drizzling evening. 15. Cloudy and line: 
rain at night. 16. Fine. 17, IH. -Drizzling. \19. Clmuly. 20. Squally. 

21. Stormy. 22. Squally; an extraordinary rise of the barometer in the night. 
23. Very line. 24. Rainy morning, with high wind : squally day. 25. Rainy niorn- 
ing: line afternoon. 26. Fine. 27. Fine. 2H. Rainy. 29. Very fine day. 

30. Cloudy. 31. Driizlirig. 


RESl^LTS. 

Windst N, 2 ; NE, 1 ; S, 1 ; S\\% 11; W, 11 ; NW, 5, 


Barometer : Mean height 

For die montli 30*002 inches. 

For the lunar period, ending the 13th. 29*8 

For 13 days, ending the 12th (moon north) 29*91 1 

For 14 days, ending the 26th (moonsoutli ) 29-90S 

f 

Tlwxmometer; Mean height 

For the month • • ; 41 *258^ 

For tlie lunar period, ending the 1 3th 42*1 55 * 

For 29 days, the sun in Sagittarius 41 *259 » 

£4iMjporgtiou 1*24 in. 

« 

Bkia* S*10 

' . 

Stra^dj First 25^ 1825. L. ttOWABD. 
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ANNA'LS 

OF 

PHILOSOPHY. 


M.-inCH, 1825. 


Article I. 

On (he Life (md of (laudc-LonhBcrlhollet. 

By .Mr. lluoli (^olquhoiin. 

{('oiu'hulnf f nun p. 9H.) 

Ai TKH seeing tlui iniportviut services which the distinguished 
friends B(*rtlioIlet and Mongo rendered to France in the early 
years of her revolutionary warfare, the public confidence which 
the men of science then generally acqiiiied, and the political 
wf iglit which in a inanmu’ (hwolved upon them, nothing ^leems 
more, natural than that men like these friends, who were as 
remarkable foriheir tast(3 as for tlieir talent, should be deputed 
by the Directory in on the occasion of that brilliant and 

wonderful campaign of Bonaparte which completely subjugated 
^ Italy, to proceed to that land, and select those works of science 
and art, with which the bouvre was to be filled and adorned. 
While engaged in the ])rosecution of that duty, they became 
acquainted w ith the victorious general. To know such men was 
to esteem them : and Tsbipoleon had penetration enough to feel 
how important their friendship might ultimately prove. He, 
therefore, cultivated their acquaintance, and was happy after- 
wards to possess them, with nearly a hundred other philoso- 
phers, as his companions in the next expedition which he under- 
took. In this instance, he no doubt expected that his conquests^ 
and their researches, while they both redounded to the honour 
of their country, would also equally tend to suiTound the Com- 
mander-iii-Chief wdth an eclat which might favour the develop- 
ment of his sclif^riiLs of future greatness. This expedition was 
the invasion of Kgypt. 

This attempt, which had long been regarded with a favourable 
eye by the French cabinet^ as likely to furnish, after a few,br>illiant 
yet easy victories, a soil which should become col^^nized by and 
tributary to France, and which promised to produce rice, sugar, 
corn, and coffee, in abundance, to the inmty of the Indian pos- 
sessions of Britain, was at length in 17^ embarked in, under 
New Series, vol. ix. m , 
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the command of Napoleon, or as he was at that time styled, the 
General of the Army of Italy. Interesting as the result of the 
expedition was to the political atfaivs of Ettrbpe^.it was not less 
so to the scientific world. Many of the most illustrious names 
in France, in every (le]jartment ol philosophy, llerlhollet, Monge, 
Andreossy, Denon, Mains, l)<;scostils, Lhvavasscur, Fourier, skc. 
ucconipanied the army to tiiat country whicli had been the cradle 
of so many useful ails and of as much knowledge, and with 
them the light (jf science once more shone on the splendid 
remains of ancient f-gypt. in order the more effectually to 
cocOperat(' in flic cainse of knowlc‘dg(‘, these gentlemen formed 
themselves into a society named the Institute of Egypt/’ 
which was ('onslituted on ]n'ecis( ly tin; same })lan with that of 
the National Institutes at Paris. Fheir first meeting was on 
() Vructidor, sixth year of the Kepublic (17()(S), and after that 
they continiuid to assemble at slated intt rvals : on each occa- 
sion, memoirs were Ksid by the res[)ective members, of' which, 
ilie climate, the inhnl>itanls, and the nainral and artificial pro- 
ducts of the country they had just ( ulcred, together with its 
antiquities, formed important subjects. After their return to 
France, there was puhlislu.d in ISflO a highly interesting volume 
of Memoirs of the Institute ol’ lygypt, — a work to which the 
naineCilbove qm'ted were the chief e.ontributors. 

It is h\ no UK'ans om* of t he least interest ing portions of the 
history ol ourehemisr, that in w Inch he kecaaie intimate with the 
mcsl extraordinary chaiaeler of inodta ii limes, and in which he 
is found to be the |n'iuci[)al agent in assembling that di.sl.inguished 
company of savaus w ho afli i w ards formed tlieinselves into the 
Egyptian Institute. Najudeon, dining his occasional intercourse 
with Beithollet in Italy, liad been alike eaptivated.by so great a 
i^imphcity of manners, jehned to such force and depth of think- 
ing, as he soon perceived to characterise the' cJiernist. When, 
therefore, he soon after returned (o Paris, where he enjoyed a 
few mouths of comjmralive leisure, amid the tiaresses and admi- 
ration of all ranks in the state, he resolved to employ the time 
ofwliich he had then tlie disposal, in studying chemistry under 
BerthoUct. It w as now that this illustrious jjupil imparted to the 
philosopher liis purpo^sed expedition to Egypt, of wdiich no 
whisper was to be spread abroad until the blow' was ready to 
fall, and begged him, at the same time, not merely to accompany 
tflie army hiinself‘. but to choose such men of talent and expe- 
rieno«»^.tS lie conceived fitted to find there an employment worthy 
of the country which they ^isitcd, and of that which sent them 
fiirth. ' For nertliollet to invite men to undertake a hazardous 
exj>^dition, ike nature and destination of which he w’as not per- 
iivmed to unfold to them, was rather a dithcultand delicate task, 
which however he erfritestly undertook. All that he dared say 
to those whom he engaged in the enterprise, was simply; in the 
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emphatic words of Cuvier, Je send aver vans ; and never was 
there a more perfect proof of esteem and atfectiou given, by the 
universal assent of men of science, to any individual, than those 
dispngnished associates now freely accorded to J3erthollet, in 
pledging themselves to encounter those dangers of which they 
knew notliing, but that he was to share them. But for the 
existence ofsuchaman as Berniollct, wlio j)ossossed at once 
the entire confidence of tlic Ceneral, and the perfect esteem and 
regard of men of science, it must have proved wholly impossible 
to unite on this occasion the advancement of knowledge with 
the progress of tln^ Brcnch arms. ^ 

One of the n\t>st imporlaiil essays tarnished by Bertholletlo tho 
Institute ofKgypt, r(*salted from an invc st igatioii into the nature 
of certain plieuomenif j)res(!uted by the AhOron l/.ikes in the 
neighbourliood of C^airo, situated on the i)orders of the Desai't, 
and giving name to the N’alley of the Six bakes. I'lie beds of 
these bodies of water appe ar to be geuKirally composed of calca- 
reous rock, and the water itselt* is inoi(.‘ or i(‘ss brackish, in coii- 
se([uence of the presc iH.e of a saline matter almost e ntirely 
consisting of common salt, /fhese lakes, although extensive, 
are generally shallo\v ; and ahliough annually filled to overflow- 
ing, they are rapi<lly dried u)) again to a large extent, in conse- 
rjiiencc of the liigh teiiineraturcj and remarkable dryness of the 
climate. As llu' water retires, it <lepo.sifs over tin; wJioIc surfacfi 
of the country an inexhaustibh sup)>ly of a hard, (-ompact, saline 
concretion, consisting (jf a. mixture oi‘ carbonat(‘ aiuf muriate of 
soda. This substance contains so much of the former of these 
salts, that it is extremely valuable tor i very purpose to which 
that alkali can be separaU'ly applied. y\ccordiiig]y, immense 
fjuantities of it are annually collected under the sui)enntcndence 
of <goveniment, audit is not. only distributed over tin; country in. 
caravans, but was at one time cxjuirted in great quantities to 
Inance, England, Italy, and other jiaiis of Fairope. The origin 
of this carbonate of soda was a (picstion of much interest, but 
one the resolution of which was attended with no small diffi- 
culty. 

I’he water in its original state contains little else than muriate 
of soda: during evaporation, a quaiitil.v of this salt disappears, 
and is replaced by carbonates of soda. Wliat is the cause of this 
change ? It should seem that it must be the result of a decom- 
position of part (dtbe dissolved muriate of soda ; yet what is the 
manner in which this decomposition is ctfcctcd ? 

It was to attempt the solution of this interesting problem that 
Berthollet accompanied Andreossy, in the surv^ which that 
officer was taking of the Natron Lakes and or the adjacent 
country. Upon examining carefully the bed of the Lakes, in the 
hope that some light might thereby be thrown on the object of 
his research, M. Berthollet made the important observation that 

m2 
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it consisted chiefly of the cafirbonate of lime, and this led him at 
once to the true source of the carbonate of soda. He immediately 
conjectured, and was soon after enabled most luminously to 
demonstrate, that this salt orii^inates in a double decomposition, 
which takes place to a partial extent between the carbonate of 
bine and the muriate of soda : it does not occur when at the 
urdinuiy temperatures water luipreguated with common salt 
ii Iters through the pori^s of carbonate of lime ; but Berthollet 
showed in the most cutivinoing manner that in this instance it is 
the c/Fect of the peculiar sitiiations to whicli these two bodies are 
exposed at tlie JS'atrou l.akes. 

The data on which he founded his opinion were extremely 
simple. ll(r asserted first that there iiiusl exist a mixture of the 
substances carbonate of lime and muriate of soda; and this 
mixture cannot but be formed to a <‘ertain extent so soon as the 
water of the Lakes has evajiorated, so as to leave a part of its 
original bed dry. He asserted si‘e<^>nd, tliat there must exist a 
jiretty constant though inegulur moistening oftliis mixture with 
water. Experience proves this also to be the case. Under 
tliese (urcumstaiices he showt tl that a portion of tlie iiuiriate of 
soda must invariably be c: . inverted tnU) carbonate, in conse • 
<|ucnce of a d(^<a>mposition taking place between it and the t’ar- 
bouate of lime, th(’ want ot' eiu rgy of the lattt*r being com- 
pensated by its proportionally gri'ater mass. 

On this occasion our chemist was again greatly instru- 
mental in teaching liis country how to avail herself of one of 
her most valualile njsources, whicli hac.l nevertheless remained 
till now mairly unknown, and of very partial use. All the car- 
bonate of soda coiisuukmI in her bleaehtiehls, her glass, soaf), 
and other manufactories in such (piantitie.s, had hitherto been 
constantly imported I’nnn abroad, or hud been extracted from 
barilla, at a c.omparatively greater expencc. Whilst, therefore, 
it is true that Le Blanc had the merit of flrst attempting in 
France the mauaftictnre of this substance out of the muriate of 
soda or sea salt, yet it was only after the views furnished by 
lierthollet, after the practical application which he made of the 
knowledge he had acquired, that the formation of the carbonate 
of soda from sea-salt, by processes analogous to those \vhich 
nature employs in Egypt, became universally practised in that 
country. From that time, however, she has constantly supplied 
herself from a mine wholly inexhaustible, but which she knew 
not deviously how to work, with all the immense quantity of 
that useful alkali which she daily consumes. To call this revenue 
out of what had previously yielded absolutely nothing, and from 
a quarter wlivch remains for ever ready to furnish an abundant 
supply, ivS not to give a beneficial direction to commerce, but 
absolutely to create ‘a national wealth. The sum of money thus 
annually saved to France has been computed at more than 
40,000,000 of livresjt Here again the prosperity and the arts of 
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iiis country seem to follow in the t/aiii of Berthollet^s scientific 
research, and to spring up and flourish at his command. 

The visit to Hhe iNatron Lakes was thus productive of two 
great advantages. It benefitted science by furnishing the solu- 
tion of what had long been a verj interesting but a very puzzling 
problem, and it furnished a new and useful process to the arts of 
every commercial country having immediate access to the sea. 
But besides these, it was attended by a third result, contrasted 
with which the other two may be almost said to lose their com- 
parative importance. This is a strong expression, but few philo- 
sophers will not account it a just one vvlieu they are iiifonued 
that the new views which forced tluauselves on the. rich and 
original mind of Herthollet. as he stud it'd the ])rogress of the 
phenomena of the NiiVron Lakes, in order to explain the manner 
in which the two salts act upon and decompose each other, 
openetl up to him a train of ideas, which alter btiing matured and 
digested, formed the subject ol' the piofoundest work that has 
liitherto a])peared on the nature of clie.mical uflinity. 'I1ie out- 
lines of this work were already sketched, and indeed its leading 
doctrines were nearly di^vtiloped ere Berthollet lelt l^gypt. llti 
read a nnanolr on tl\c subject to tin* Institute of Mgypt, which he 
published immediately on his return to Fiance; and after many 
interesting experiments, and much additional illustration and. 
devclopmtuit of his principles, the work itsidf appeared a few 
years alter under the title of Statique Chimiipie. 

During tlui whole (>f this exjiedition, Ih rthollet and Mr^nge 
again di.sf inguished themselves by their lirm tViinidship for each 
Ollier, and by their mutually braving every danger to whi<;h any 
ofthe cumiiion soldiers could be cxposaid, huic eil, s») intimate 
was their association, that many of the anny <-oiiceived Beithollet 
and Mongc to bt* one individual, and it is no small proof ofthe 
intimacy of these two savaiis with Napoleon, wlieii it is learmal 
that the soldiers had a dislike at ihis corporate personage, iroiU' 
a persuasion rliat it was at his suggestion tliey had bt’.en led iiito^ 
a country which they detested. 

It more than once oc<anred in the course of the camjiaign,. 
that Bertliollet’s < ourage and integrity were put to a severe 
test;, and it, is gratifying to relied upon the manner in which he* 
acquitte(l liimsell. It happened on one oceasion that a boat in 
which he and several others were conveyed up the Nile*, was 
assailed bv a. troop of Mamelukes, wlio poured their small shot 
into it from the banks. la the midst of this perilous vbyage,, 
M. Berthollet began very coolly to pick up stones and stuif his. 
pockets with them. \Vhen his motive for this condutt wajs 
asked, 1 am desirous,’' said he, ‘‘ that in tlifi case of my 
being shot, my body may sink at once to the bottom of thif 
river, and may so escape the insults of these barbarians.” 

On a conjuncture when courage of a rarer kind was req.uirt)i ] 
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Berthollet was not found wanting- The plague broke out in the 
French army, and this, added to the many fatigues they had 
previously endured, the diseases under which they were already 
labouring causing the loss of the eyes and of other members, it 
was feared might either lead to insurrecUon on the one hand, or 
totally sink the spirits of the men into despair on the other. But 
Acre was not yet taken, the expedition had accomplished nothing 
of permanent advantage, and the general was anxious to dissem- 
ble to himself, vuid to coiio^l from his troops, the fatal intelli- 
gence. When the opinion of M. Berthollet was however asked 
iu« council, he spoke at onoe the plain and simple, though 
unwelcome truth. lie was assailed immediately by the 
most violent reproaches. la a week/^ said he, iny 
opinion will he unfortunately but too wt if* vindicated.’’ It was 
as he foretold ; and when nothing hul a hasty retreat could save 
the wretched remains ol Lhe army of l^'gypt, the carriage of Ber- 
thollet was seized for tlie <‘.onvenreiice of some wounded otiicers ; 
immediately upon Avhich, and without the' smallest discojiiposure, 
he travelled on foot across twenty leagues o(‘ the desart. 

Napoleon knew to appreciate cdiaracter; and the conduct of 
Berthollet, even wlioa most contrary to his wishes, had ever 
commanded liis estcujni. Dnce more, therelbre, .they were com- 
panions in that most huzartlous voyage in wliich Napoleon tra- 
ven^ed half the iMediterraneuii in a single vessel, at a time when 
it was scoured by our Heet, and arrf^i&d in krance to etlect an 
instantaneous revolution in the governnivmt. Long afterwards, 
when he had attained to the highf'st pitch of power, however 
immersed he might be in slate adairs, he never lorgot his asso- 
ciate Berthollet. He was in the liubit of placing all cheruical 
discoveries to his account, to the freciuent annoyance of onr ojie- 
mist, and when an unsatisfacliny answer was given to him ou 
any scientitic subject, he was in the Inibit of saying, Well, f 
shall ask this of Berthollet/’ Na])oleondid nol, however, limit, 
his alfection to these, however striking ])rc?ofs of his regard ; but 
having betni lidbnned that ihu thollet/s earnest pursuit of science 
had led him to so miu'li expenditure as considerably to embarrass 
his circumstances, lie scut fur him, and said in a tone of atfec- 
tionato reproach, “Al. Berthollet, 1 have always 100,000 crowns 
at the service of my friends,” and in fact tliis sum %vas imme- 
diately presented to liim, Beside.s this, he was, upon his return 
from Egypt, nominated a senator bv the First Consul, and after- 
ward sTT^'eceived tlie distinction c»f Crand Oflicer of the Leg‘ion of 
Honour, Grand (^ross of the (^nler of Keimion, Titulary of llu^ 
SenntoVerie of Montpellier; and under tlie empire, ho was 
created a Peei^of France, receiving the dignity of Count. The 
^vancement to these otHces produced no change in the manners 
of Berthollet ; of which lie gave a striking proof by adopting as 
his armorial distinction, at the time when others eagerly blazoned 
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some exploit, the plain unadorned ifigure of his faithful and aifec- 
tionate dog. He was no courtier before he received these 
honours, and he remained equahy simple and unassuming, and 
not less devoted to science, after they were conferred. 

It was in 1803 that lierthoilel published his work on Chemical 
Statics. Lavoisier had established almost nothing positive or 
precise with regard to chemical affinity, and it remained a topic 
which few cared to assay, on account of its difficulty, until the 
researches of Berthollet, at the ^^tron Lakes of Lgypt, sug- 
gested to him a train of new ideas on the subject which were 
now published under tlie appropriate title of the Staticjue Chi- 
mique. 

C3iemists had no sooner made tliemselves lUmiliar w'lth tin? 
distinctive charaiiter^ by wliicdi iiuli vicinal Nubstuiices may be 
recogniscMl, tirau the une([ual energy with which two bodies act 
upon a third became n matter of notoriety. tjeoilVoy, one of the 
earliest those who took a philosopliicul view ()l‘ tlic nature of 
combination, advanced a giMieral theory on the subject, whicii 
was (ragerly embract'd by lliu clieinical world, aiul whicdi his 
successors, particularly Hcrgmaim, c'.outribiiled nmtiudally to 
extend and to couiplete. According to this tlieory, chemical 
aihnity, or the, reciprocal tendency of subslaiiccs to combination, 
is an invariable force : its inte.ushy also is dilfereiit in each indi- 
vidual substance, and is expre'^si'oh; iu iiumbeis. 'fliis second 
pro[>erty was described ih other words by saying tliat allinity is 
eleclire: tliat is, a substance already combiiuid with another, 
when presented to a tliird, for wliich it possesses a still morii 
energetic affinity, separates from th.e foruu j’, and, by jinderoiicc, 
attaches itself exclasivi^ly totlu‘ latte r. 

riiis hvpotliesis of tin' existinnoi of an inlinitc iMnni>ej‘ of 
forces, all varying in their inteiisitv, appeand to ih;rtiiolU‘l. 
Inconsistent witli the ordinary sjmpli(‘ily of nature'; and the 
Statique (Jhimicpie was an atlinupt to demonstrate tlial,, just as 
under the same law <»f matter we s(;e a stoiu^ fall to tJie earth, 
and smoke rise frcjm its sin (ace, so the nio^t opp(>site chemical 
])henomeiia are deducihh* fr*. an the exisieiice oi' a .oiigle active 
principle, variously modiii^d i;i its eliec.ts l)y a. vmy fevr oliier 
calluses, whicli, like it, are ecjually distinct and unaio-rahli;. 

C,'hemical atlinily he n-gurdid as a i'ouu', airalogivus in all its 
etfects, and probahiv indeiai identb al w illi the attiac'.tioo u\‘ 
gravitation. J^ike tiie latter, its invariaiilfi ieiaJi iicy is to pro- 
duce combiiiation, and its inteu-^oy is proportional to thv- quan- 
tity of the body in \\hi< h it acts. i>ut althougli it is probable 
that these two tbrees are. ultimately of tlu* same iiatun*, ^there is 
an important dilferenec in tlie uianuer in \v hich tiiey are exerted, 
(jravitatioii consists in the mutual attruclion Intweeu two 
masses of matter, situated at sensible distances boiu one 
another. Its effects arc*, thereibre, dej>enclent exclusively on 
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the quantity of matter existing in each mass ; and as the law by 
which the attractive force diminishes with the distance is accu- 
rately known, they may, in every instance, be subjected to the 
most rigorous calculation. 

Chemical affinity, on the contrary, consists in the reciprocal 
attraction between the ultimate particles of substances, between 
which there intervenes only an insensible distance, la these 
circumstances, the mere attractive force, instead of acting undis- 
turbed, is modified by i\ui peculiar affections of the molecules, 
as y>y their tigure, tlieir distance, See. ; and as these affections 
undoubtedly vary in the ultimate particles of every diffierent sub- 
stance, it is obvious that the modifications which may thus be 
produced upon the attrai tive force are infinite. And this is the 
reason why it is impossible to estimate beVorehand the amount 
of attraction which will take place between the molecules of any 
two substances : it must be invcsii«gated c*\'perimentally. 

If tliis doctrine be correct, the assumption made by Bergmann 
and his predecessors, of an infinite number of distinct forces, all 
varying in their intensily, was gratuitous, and altogether unne- 
cessary : they are all the results of one great power, modified 
more or less by tin* peculiar (qualities of the substances in which 
it acts. 

All example may serve to contrast in a still more striking 
manner the opposite views respecting chemical combination to 
which these two theories conduct, Siipnose that to a mixture 
of two acids we add a (jiiantity of an alkali insufficient to neutral- 
ize any one of them separately ; what will be tlui result ? Accord- 
ing to the theory of elective attraction, the alkali will attach 
itself exclusively to tlu^ acid for which it possesses the most 
powerful affinity ; while the whole of the other acid, and that 
portion of the stronge r acid in excess over w hat is necessary to 
produce exact neutiali/alion oftlie alkali, w’ill remain in a disen- 
gaged state ill tlie iicpiid. Uerthollet, on the contrary, main- 
tained, that us the constant effect of attraelion is combination, 
and as the degree oi' attraelion is proportional to tlie mass of the 
attracting body, tlie two acids will share the alkali between 
them, and the amount of alkali wath whieh each will be com- 
bined, will be in tlie compound proportion of its cpiantity ^ind 
the intensity of its attractive force. 

At first view, this theory may appear to leaver unaccounted 
for the decompositions wdiichare such fVcqiu'iit cA)nsec|uencos of 
chemical action, and which are so admirably explained by Berg- 
mann’s ])rinciple ofeloetion. If, for exann>le, to a solution of 
acetate bf lime we add oxalic acid, the wdiole of the lime will be 
precipitated in<he state of i>xalate, and the supernatant liquid 
will conlain unconibined acetic acid. If the constant effect of 
affinity be combination, it may be asked, what is the reason that 
in this instance the whole of the lime does not remain in solution^' 
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and combine with both acids, in the ordinary compound ratio of 
their affinity and quantity ? 

Berthollet's exidunatioii of this seemiiij^’ anomaly was exceed- 
ingly luminous, and indeed constitutes the leading characteristic 
of his theory. The force, said he, which produces combination 
among substances whose Constitution is dilferent, and which is 
usually styled C/ietnii al is merely one of tlie effects or 

inodes of action of the general principle of molecular attraction : 
another, no less extensive aiul powerfal, is the inflaenee of this 
principle in pniducing (ioinbination between particles of a similar 
constitution. This latter torce, we have been accustomed to 
call Cohesion; and it Jias been too freciuently regarded as a 
power sui generis^ as a phy^^icul in eonlriulistincf ion to a chemical 
power oi* matter, and o/ie which is annihilated tlui instant it is 
overcome. On the (U)nlrary, as is tlie cas(i with every other 
eompresscKl natural force*, it continues to act (‘vmi after, hy the 
iriterventioii of some more ])ov\rrfid principle, tin* j)articles of 
tile lioinogeiieous solid lia\e been compleltly disunited. 

Hence in every case of c'heinii al conibinalion and dtjcornposi- 
tion, the allinity'^ ol coliesioii and tlie alhnity of combination 
must constitute direct antagonists to one another’s action; and 
when two substuuces are pla(x*d in a situation favourable to 
chemical action, they will eilner roiuaiu unaltere d or a combiiici- 
tion will lake placi*, according as t‘ither ol’ tlu'se two forci'S pre- 
dominates in intensity over the other. According to tliis theory 
it should be observed, decomposition must be [)i osciibed from 
the list ofllic causes which l('iul to produce clieinicai changes : 
they ar(j invai iahlv t he conseqmaices of combination. Tims, in 
one of the illustrations already adduced, the* coliesive allinity of 
ihe constituents ot tin* oxalate of lime, is more than sultieient to 
counterbalance both iis ti udeiicy to combine with water, and 
tlie allinity of the acetie acid for the lime : it coiis(‘(pienlly prti- 
i’ipilates, and leaves tlie acc iic acid in a disimguged stale in the 
lupad. 

Another imporiant l irmnnslaiic.e which modihes the affinity of 
c'oiiiijinatioi* is elasticity. \lany substances a(*(piire, such a 
teiulency to expansion bv combining with caUiric (wliicli is the 
cuust* oi’ expansibililN ), tiiat they become no longer obedient 
either to the aflinity of combination or ofcolu*sion: whentwer, 
therefore, their expaii'^ibilit y is sufficiently augmented by the 
accaimulation of heat, or when llie affinity hy which they were 
held in combination wrakeiii d hy the intervention ol a third 
hocly, they (piit the solid or liquid in whicli they had previously 
existed coiuleusod, and as,'>inne the foini of an elastic gas or 
vapour. 

Sucl) is a very general outline of Ucrthollet’s theory of 
affinity; but it would be impossible withii/ the limits to which 
we are necessarily restricted, to convey an adetjuate conception 
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of the profound reasonin<j and ingonious experiments by which 
he endeavoured to estimate the exact urnourit of affinity exerted 
in chemical combination, and the extent to w^ich it is modified 
or counteracted by its several rival forces, as by cohesion, by 
expansion, by heat, soinetiines favouring combinatiou by dimi- 
nishing cohesion, sometimes opposing* it by rendering one of the 
substances elastic, by light, by atmospheric pressure, and by the 
slow in opposition to the rapid [iropagation of clieniical action. 

The recently estahlisluid principle oi'the e(piiniultiple propor- 
tions in which substances combine, has contriljuted materially 
to W'caken the coniidcnce with whicii chemists were disposed to 
i*eceive the conclusions of Berlholiet ; and indeed it is undeni- 
able that many of his assumptions were too vague, and too little 
supported by experimental evidence, tv be aciiailled uncondi- 
tionally ; tliat the principles by which ho attempted to estimate 
the exact amount ol‘ affinity exerted in chemical comliination 
were inconclusive ; that phnu d by far too high au estimate 
on tlie efficacy of mass in chemical action ; and that he made a 
most unvvai rautabh^ gi iieralisation when he tiansferrial to the 
constitution of solid l)odies those laws of allinity to which he 
hail rendered it ])robal)le they are subject while in a state of 
solution. It is not o)o much to expect tliat (lie final establisli 
jnent ol’an atomic ilioory, unembarrassed by arbitrary assump- 
tions, taken in conjuhcJion with the elec'.t ro-clieiuical tlieory, 
will conduct to a still more perspicuous con(*ei>tiou of the laws 
which regulate chemical combination ; ami it is probable too, 
that these views will be found to coincide with the opinions 
enierlaiued by Berthullet to a muc.h greater extent, than many 
chemists of the present day appear disposCKlto admit. 

The publication uftlie Statiipie CJiimioue involved Bertliollet 
soon afterwards in his celebrated discussion w ith Prinist res[)ert- 
ing the proportions in which subsiaiices enter into coinbiualion. 
Thi s contest, in wliich the l.vvu most distingnislu'd chemists in 
Kurojie took <liaiiu trically o]>()ositi! v itwvs of w liiil may be said to 
form the very basis of their favourite science, t*uuhl not fiiil to 
excite ade(‘[) sensation from its commencement ; and the exlent 
of information possessed by each, and the admirable imaenuity 
w’ith w idely each av ailed himself of' Ids ros-,)nrces, all contributed 
to render flie controversy more and more interesting as it" pro- 
ceeded. J^erha[)s it is not going loo far to assert, that sinct^ 
Bergmanu’s enforcing tlie use ol tlie balance in chemical inves- 
tigations, nothing has contributed so mucU to the establishinent 
of the doctrine of ciiemical equivalents as the vitiws respecting 
combination which Proust on tins occasion promulgated and 
isupported. As lids great doctrine has rescued clieiuistry from 
the domain oremj)yricism and unemtaintvg and has elevated it 
to the rank of a miithematical science, and as its ultimate esta- 
blishment is owing more than is generally acknowledged to 
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Proust’s reasonings in this very controversy, which is on so many 
other accounts interesting, I shall make no apology for presents 
ing an outline of^t to" the reader* 

It is a matter extremely obvious to observation, that there are 
certain proportions in which chemical substances combine by 
preference with each othfcr. ^riiiis fVoiii all the various ])roces»es 
by which it is possible to unite oxygen with iron, the result 
(with the exception of a single more recenl.ly iliscovered oxide) 
is constantly one of / iro coiubinations, the ])ri>portions of w hich 
are unalterable. These are familiar in c lieniistry as tlie black 
and tlie red oxides of iron; eaeh of them characterises and hums 
the basis of a peculiiu class of salts; and no other oxide of iroh 
has a name, or is known. The gcnieral trntii of a combination 
by )3refeieiice, it was i/npossible for llerthollet to dc ny ; but he 
atlirmed that wherever two bodies possess a u ciprocal idhnity 
for each otlier, tliey nun/ coiui)ine in an iniinite variety ul‘ pro- 
])oi’tions. lie ai'counteii lor the ap[>areiit prelort‘nc,e 1)V suppos- 
ing tliat wliercveril ('\ists, it is a coHsefjueiiee oi‘ the int(.‘ri‘ori. nce 
of some foreign princi[>le, such as <‘ohesioii, elasticity, with 
the simple* opinalion ol' alliiiitv- Tims, he 'alleged, when atiy 
ordinary coiubustibh*, us hydrogen or sulphur, or 'any volatile 
metal, as zinc or arseiiii', is ignited, it is c(UUiU’ted into vajionr 
by the elevated tompeuature, its <*ohesive attraction is over- 
powered, it is at once [)la<'(;(l in tiu; situation tin; most 1‘avonrable 
for combining to saturation with oxyg<*n, and the result is ol* 
course an instantaneous absorpt ion on their part of tiui greatest 
portion of tli'at air with which tliis ])rocess can t;ver unite them. 
Hut, on the other liand, said he, when any <d‘ th(i more lixed 
•metals is ignited, us tin or h'ud, it nmlergoes a proca^ss ol‘ pro- 
gressive combination by iniperccptil^h? degrees of iner(?ase willi 
C-vygeri, forming cauiipounds of evciy vanetv between zero and 
that dose which consUtiites tlu^ saturaltsl o\id(s 

The arguments of l>ertin>llet wore ailirinod i>\' Ills antagonist 
lobe wholly w itijout toundation, and liis e\ jxairnents were pro- 
nounced to be eiriiei* iiiaccuran* or inconelusi\ e. Vvbth n sjiect 
to thv^ nativii oxides of iron, tln^ instanct; (pmted by Jierthollct. 
which seemed the most hneibly to illustrate and support the 
view of coinbm'atioii in inliitifc variety »»1‘ proportion, Proust 
took a true, and, at the saiiu^ time, a most ingenious view, lie 
conceived that allhougli a given mass ot* oiidiicd iron may be 
hiund, the constituents oi'wli’cJi are resoIvabU; into o\y<gen 'and 
the metal in iiny proportioijs brtwemi tin: maxima and minimu 
in which these substances are ever found imifed, yet in every 
such case the mass is com] 3 osed of the black and the red^oxides, 
mixed through each other in every vaiious pro|)ortion, and still 
no atom of oxygen is combined with any one atom of iron unle»s 
in one or other of the pn^portions wiiich make tlie black or the 
red oxide. And tlie mode ifi which he piuvtMi all oxidized iron 
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to be composed of the blacjk and red oxides only was simple and 
decisive. The red oxide of iron has a less athiiity for acids than 
the black. Take any oxide of iron supposed tg* be intermediate 
between these two, take any pretended third oxich?, and to a 
warm solution of it in muriatic acul add potash in small quanti- 
ties at a time. At first, the precipitate obtained is of a red 
colour, and consists oi' the jinre l ed oxide : by and bye a change 
almost instantaneous takes place in the colour of the precipi- 
tate, which now Ijeconies grct*//, and is indther more nor less 
than a hydrated /dark oxide. This latter oxide continues to be 
the precipitate, obtained by this pro(‘.ess, so long as an atom r>f 
iron remains in solution, livery preten(l(‘d niiw oxide subjected 
to this treatment is thus resolved into two, the black and tin? 
red, nor is it possible to detect dm ini^ the slowest proc(*ss of 
precipitation a single vestige of any intermediate separated 
oxidi?. Of course the fair conchisiuii is, that no such third 
oxide existed in the solution, and thus tiie ))roof that there is 
no such third oxide is nearly as coiudusivc as any proof of a 
ne^atine position ever can bti. 

Perhaps the true secret of the (piestion being ining up in sus~ 

t iense so long us Berthollei argued on the utiii r side, is to be 
bund in the fact that Proust had to establish a negative position. 
If Bertholl(jt could discover any one substance sup[>orting his 
doctrines, Ins case was made out; while f^ioust, to give even 
feasibility to the views he adopted, was obliged to solve every 
appearance quoted by his antagonist. I'lider such circumstances 
it is plain that a man of the extensive knowledge «ind penetrating 
ingenuity of BerthoUet could nut fail to force an opponent to ii 
very wide range ni' investigation ere he could hope to ( stablish 
his theory. Accordingly, liesides the oxidized masses of iron, it 
was necessary for Proust to examine the imperfect oxides of lead, 
copper, arsenic, tin, vkc. and to resolve ^/// of them into those 
well-knowm perfect oxides which he allegijd ((, their invaria- 
ble state of combination. In this ditHcidt task he was eminently 
successful, and as an interesting example? of his mode of pro- 
ceeding, we shall (juote his i'xperiinents on tlie calcination of 
tin, and the results which so fairly H»)wed from them. Take a 
mass of till oxidized l)y calcination, and wash it in water: it 
immediately diocovers itself to be a mixture of unchanged metal 
and oxidized tin ; for the former, being much heavier than the 
latter, is disengaged from it in minute particles during this 
operation, and in fact, in the original mass,.'-»t#{s pure metal was 
merely enveloped in an external coating of the oxide of tin. 
Take t^ie oxide of tin tluis obtained in a state comparatively 
genuine, and introduce it into cold muriatic acid : a large por- 
tion of it passes into solution, and an additional residue of 
metallic particles is still obtained, w'hich, on account of their 
tenuity, had been carried along with the oxide during the wash- 
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ing. Since, therefore, in this mass of oxidized tin, much of the 
metal had remained uiicalcined, the solution, conformably to 
Berthollet’s theojy, ought to contain an oxide of tin at a mini- 
inum, or at least at one of the infinitely numerous inferior degrees 
of oxidation. But so far is this from being the case, that the 
solution wlien examined rvith reagents is found lo hold a muriate 
of tin at exactly a inaxinnutt of oxidation. The slow calcination 
of tin, therefore, does not uiford the slightest cvi<tence of an 
ascending oxidation. 

From ihe results of this experiment, and from the investiga- 
tion of other iinjierfec.t calcinations, Proust’s theory was placed 
on a tolerably broad fuimdatioii, and lie soon gained another 
advantage by an e\p(‘rinu nt of Bertlmlh t’s, m Inch, had it suc- 
ceeded as the latter h>i5d exjiected, must have established his 
theory, but which proved so untructable as to inviilve him in no 
small difficulty, and from which it required ail his ingenuity to 
extricate himsell’ w illi aijy t'clat. Berthollet took a solution of 
nil rale of mercury, in whicdi In^ pri'sunied tin* aeid might be 
obtained combined with the metal in every slagt! oi'its oxidation 
between the maxima and minima propoitions. lie wvy reason- 
ably inferred, therefore, that by adding muriate of soda to the 
solution, a variety of analogous (:nm|K)un(ls miglit he formed of 
muriatic acid with these various oxid(*s of iiuireiiry. He made 
the experiment with eveuy caution, but his citcrndl av ('ontht^ivnl 
principles constantly interfere<l with the \)\\vo o])eration of 
affinity, for the results were only two compounds, calomel and 
corrosive sublimate. Both of’ these are vvell-defimul ami inva- 
liable combinations of oxygen ami im'reury with muriatic acid 
^lo use the cliemical language of that period), the first being an 
union of* the acid wit!; the metal at, a minimum; tiui second of 
the acid with the metal at a maximum of oxidation. Proust’s 
explanation of this a|>|nir(‘nt anomaly was a plain and obvious 
om . All solutions of the nitrate of nuae iny must consist, 
besifles the acid, of the metal at a maximum of Oxidation, or at 
a minimum of oxiflation, or finally of a mixture of tin .sti oxideis- 
fn decomposing lliese solutirms vvilli muriate of soda, the product 
of the first w ill be muriate of'<i\ide of mercury at a maximum of 
oxiflation, or corrosive sublimate ; of the second, the product 
will be muriate of tlie oxide of mercury at a minimum of oxida- 
tion, or calomel ; and tlui products of the third will be a mixture 
of the tw'o substances just inciitioncd, or both cornjsive subli- 
mat«3 and calomel, every possible proportion. 

I’he only means by which Berthollet could account for these 
results was to sujipose that the mercury assumes these tw;o con- 
stant states of (iomposition only at the instant when it is on the 
point of separating itself into tw'o combinations, and that these 
two definite oxides are formed only at itui very point of time 
when the muriaiic acid decides their separation into a soluble 
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and insoluble salt. Alas| how often in theory, as well as in 
practice, does the problem become strang ely ditHcult of making 
the two ends meet. How often do we lind tl^at on the insect 
wing of (tnc small nwmenl ride tht^ eternal fates ! Mercury is 
indeed a nimble, sprightly metal, yet one cannot ludp assenting 
to the observation of Proust, that in "ihis theory tliere is really 
too much stress laid oii t)otli its agility and intelligence. Here, 
said he, we iind this countless host of iuhnitely various and dis- 
tinct oxides, all <a)iistituting S('paialing Jiitrates, in an instant, 
and per salt natj as it were, al»andon the stauons they had occu- 

S ied in the scale of their thousand and one oxidations, to fly to 
le extrt*m(*s of that scale, whi^-h happen also to l)e the posts of 
ivalomel ami corrosive suhlimate, the only points at which thc^y 
will sillier the anxious iiuestigator to coym up with and secure 
them! What ))roiuptitu<le ! Wiiat exactness! Ifeally, says 
Proust, one must concedi^ at least to M. Bi rthollet, that nothing 
can surpass the admirabh*. evolutions and discipline of his 
oxides ! 

It was in this manner that the contruversv was concluded on 
both sides, in the nu'st liberal s|)irit, andattlie same time with 
the most lividv argmmmt and research. But before w'e take 
leave of it, it is iio more tluui duii to Proust, in order to show 
how admirably just and p.erspicaions was Ins exposition of the 
views W'liicli the doctrine ol chemical e([uivalents nnfolds, to 
state what he himself then wrote on the subject. Take an 
instance of his reasoning relative to the oxidation of metals. 

The existence of an iulinite nninberof distimd and independent 
oxides is inconsistent with tlie ordinary progress of nature in 
every thing else. In the oxidation of metals, nature follow's the 
same course as in combining oxygen w ith any cd’the combusti- 
bles. The latter comhiiie avowedly with definite and invariable 
propc'rtions ol oxygen ; and the former, w hen placed in a situa- 
tion favourable to their union with that substance, combine, at 
the instant of <’onlact, with the whole quantity of it required to 
produce saturation at one or other of the poinls w Inch In com- 
mon terms w e style llie maximum or minimum of oxidation. In 
the same manner, when a^oh'cule of any alkali is placed in 
contact with an acid, it doe^fiot at first comfiine with less niid 
then w ith ?rw?’€ of the quantity necessary for saturation : on the 
contrary, it insiantlf/ attracts the whole proportion of acid, with 
which, ill obedience to the invariable laws of its alHnities, it at 
once forms a complete combination. The. proportions in which 
substances unite have been fixed by nature from all eternity, and 
are asjittle under our controul ns are those affinities by which 
the compounds are upheld. Election and proportion are two 
poles around which the whole system oj'triie combi nations invariably 
reveiveSy ether in cxiernal vat are y or in the investigations of the 
chemist. From their agency result the laws exerting that 
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unchnn^eable and universal dominion over matter, which pro- 
duces the harmony between ail the relations and properties of 
the compounds b|rmefl by nature, with those of tiie same combi- 
nations ]>roducetl in the luboraloiy. 'I’his assi<^ns ih(>se limits 
of saturntioii, wliicli neitlier nature nor art can for an instant 
vary. And /Am! /.v, says* Proust, repcatin<2; the words oi lier- 
thollet, with whicl. tlie latter Irad reproachtal him as implying an. 
extravagant proposition, ihvrch indeed an cf/uilihriunt obedient lo 
the deerer.s oj ntilure, irhieh deterutineSy even in our fulnu atorieHj 
I he pyoportioHs of even/ mmbiuutiort. 

K<nch is an outline oi‘ the profound views on the suhject of 
combination entertain(‘.d i)Y Sh'ousK We also seen those 

suppurtvrd by Berlhollt t, and the manner in whicii their contro- 
v<'rsv was coiuluctctl. t'p(»ii \lt wing the whoh', wt; iiinst admit 
tliat it is rare in history to med with philosoplu*rs so eminently 
oeiebrateid, maintaining dotUrint's ^o opposite, upon a subject so 
imp<)rtaiif, ytit without ft»r a luoment stot^ping to any tiling 
unfair, or jiennilling the snialh'st ranctiur to mingle in their 
<liscus-<i<‘n. It must imhaal i><^ admitted that he who liad the 
most dillicult part, to support, does occasionally eviuh; arguments 
whicli it was inipossibh? fully and directly to meet ; and also that 
his awkward manner of (‘xptninuuiting occasionally put it in his 
adversiuy^ s power to con (.‘ct sonu' of ins po'-itions. Ihit we must 
<till hold tliat th<‘ expenim iitiil and argumentative ingenuity of* 
oither]>arty was W(?ll poised against the. other, ami lhal it wauild 
he. dillicult to ptunt out sin ii iomlhm* sriemtilic fliscussion in 
nhicli there may be found so much to inteicst, while nothing 
oecMirs tliat. can for a muiuent olfend. 

• It was llu! prevalent id( a ])re\ious to this period that the 
putrefaction uliich water always undergoes alter iieing long kept 
iu wooden casks, and whicii so greatly inpnes its taste and 
smell, is the eli’ect of an inherent principle whicii accompanies 
the liquid Iruni thespiing, Perthollel, liowcver, conceived the 
cause of this jiutrefactiou to be the solution of un exfnicfivcniai- 
fer Jhini the leoody and that this might be preM uted by charring 
the inside of the cask. Tliis pi oct;.*>s would jjosscss the double 
ativanlagc! of wholly excluding the yvater from the wood on the 
one liand, whilst the antiseptic <)tt^hties of the carbon mu«»t 
check any ]iut refacl iv€! temleiicy in tlie water whatever might 
he its origin on the otlier. lie accmdingly tofik two <!asks of 
the same materials, charred the interior ol* one, and filled both 
wdth water. At the end of four months, the wate^r iu the charred 
cask had contracted no unpleasant taste or smell whatever, 
while the water in the other was become so piitrid, that very 
smell was intolerabio. 

Not long afterwards, tlie celebrated navigator Krusenstem, 
having seen a statement of tins mode of preserving wat>er quoted 
*u a periodical journal, immediately put it in practice with a 
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S ortion of his water casks, and after a few months’ experience, 
e subjected them all to 'this proces^5. The comfort which he 
enjoyed from it he mentions in a lettot to gt scientific friend, 
dated Kamschfjtka, July 8, 1805 : — Our water/’ says he, *‘ has 
been constantly as pure and good as that of the best spring. 
AVe shall thus have had the honour of being the first to put in 
practice a process so simple and so useful, and the French che- 
mist will perhaps receive pleasure from learning the happy issue 
of the method he pj^opost'd. 

It is a little lianissing to he obliged to state now in 1825, that 
neither the simplicity, nor the manifest advantage of this sysi^tem, 
'has yet introtiuc(!(l it into general use. Hut it has been found 
of as much henefit to char the interior of casks in which wine is 
kept, as of those for containing waler. •;\Vine [)osscsses also the 
property of dissolving an extractive inattf r (Vom tln^ wood, which 
injures its Havour, and peculiarly exposes it to the, acetous 
ferinentatitju. It is in conse(|uence ol‘ this, that irr/Z-seasotted 
wine casks are much preferable to new: hut, for the same reason, 
charred (’.asks are much ])referal)Ie to eitlier. Herthollet himself 
was the first to suggest this application ol‘ his process, and at his 
request, M. Paris, an int< lligeut wine merchant, put his prof>osal 
to tlu! test of expe*riema:. In a few years lie wrote to inform 
j\l. Herthollet tlu^t the wine preserved in these casks was more 
rich and generous than it could have been under any other 
treatment. It is really diilicult to say wlu ther M. H»‘rtholIet is 
most to b(* admired for the jirofoundness and originality of Ins 
scientific views, or for his tact and felicity in applying discoviuy 
to useful practice. 

As we advance towards the latter periods of the lif e of Ih'vthok. 
let, it is delightful to find, even under his silver hairs, the same 
ardent and unremilted zeal in the cause of science, which had 
glowed in his earliest youth, accompanied by the same generous 
warmth of heart tliat he had ever possessed, and which displayed 
itself in his many intimate friendships still subsisting, though 
now mellowed by the hand of time. 

At this period, La Place, beyond comparison the profouiidesf 
astronomer and mathema^iau of his dav, lived in or near 
Arcueil, a small village si^Ufted three or four milcvS from Paris. 
Between this great man and Herthollet, there had long subsisted 
a warm afiection, founded on mutual esteem. In order therefore 
to be near each other, and enjoy the more frequent interconrsi’, 
the chemist purchased a country-seat in the village. Here he 
established a very complete laboratory, fit for conducting all 
kinds^of experiments in every branch of natural philosophy ; and 
there soon nocked around him a number of distinguished young 
philosophers,* most of wdiom had been the pupils of Herthollet, 
and who knew that- in his house their ardour would at once 
receive fresh impulse and direction from the example and conn- 
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sols uf their former instructor; while at the same time they 
should be readily supplied witii the'means of conducting^ those 
ex})erimciits in which an expensive apparatus was requisite. 

Amone:; the most assiduous and successful of these young men 
was A. lb Berthollet, the sv)n of Ute illustrious olicmist. He 
liiid ah ead V render(‘d no •small service to his countrymen, l>y the 
Zealand assiduity with wducli he ha<l co-operated with his father 
in preparing and ])ublislnng a now and greatly improved edition 
ufthat vabiabh.' worl., tht' 1'Jenu‘ns <lo i’Art do ia Teinture. The 
nanujs of the fatlier and son stand togetlnu* on tlio tit](‘-page as 
j(»in< authors, and natural alii efion whieli must ever subsist 
briweeu two )M‘rs<a\s <*<unu'.eteil by ^o intonate a degree (»f rela- 
imnship was in tlieir cas;' st rimgl iuan d an«l t'xaUed by a com- 
munity oi Ibc'lmii', and, bv kiiulrtal pursuits. 'To the eJieniical 
world in gimeral tlie yomiger lha’tliollet is widl knovvn, by liis 
(list'ussion with Proust respecting the constitution of hydrates 
.Old nn^tailic* oxidi's ; by lii^ memoir on ammonia, in which he 
cmnbated siiccesshilly an opinion of Davy’s, and established 
llic general .‘cciiracv of his lather’s pnnious analysis; by his 
essays ou the cl\lorid(‘ of Milphur, and l/.impadius's aUmhol of 
sulphur, 

SurroiindcMl bv a c(.inj)an\' ol vouthfnl jiliilosophers like these, 
it uecuricd to Ikutiiolhit that. tli<*ir orgfinisatjon into a Society 
would introduce a method and n'gulanty into their n.'scarc'hes, 
which, whilst it must he didightlnl tv>thc indivithials tlicmselvrs, 
(<uild nf.>t fai! tv> advance mutcriallv th<‘ <-an.^c of sc.imiian 'fhis 
was the origin of 1, lie (a lcbraliul Societc d’Armicil, whicdi imfor- 
iiinately was as sinnt livtel as it was illn^trious. M. ihnt.hollel 
\vas liiuisell' t }n‘ Pk r^ident, and the otlu'r origiir.il mernhers w'ere 
ha Place, Biot , ( lav-laissac, riieriard, ( \dlct- Dcscostils, Decian- 
uol)e, liuinboidt, and A. B, I /crtholh't . In this class, we find 
icspet^l i vclv the niov;t distingnisliedi men in a^'li'niiomy, nucha- 
meal jihilosojdiv, chemistry, and hoianvg v\hic*h h’raiice or 
fairopo could hoast of, and llu* traveller Huniholdt, helonging to 
uoc!a>sin paiticuJar, Init wiiose jn'ol'oundncss (fprds tJuMiniver- 
' lijtv of his kiKovledgc. 

fins Society in a few years published so many as three 
Volumes of tin? most inti'n .^iing memoirs, in which we find the 
President, notwirhsf anding his advaiuicd age, still one of the 
Uiost active and able eontrduitors. It is worth wliilo to maki' 
an extrac-t iVom the Ini rodnetion to tlie first volume, in order 
the more clearly 1(» show' the [)lan and llie di sign of tlie Insti- 
tution. “Tlicroiias been Ibnned an nssocfiation of a few [unsoiis, 
the votaries of natural philosophy in all its braiudies, \?itli a 
iew to tlie improvement ofthe powiu’S ofeaeh inriijr idnal, by tlie 
aid derived from an union of which the basis is nmtiiai esteem 
**nd similarity of tashv . It has been i!i;-tithied with the addf^ 
^Cir *SV//c>, VOL. i\. ‘ N 
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tional desian of escaping the inconveniences which attend too 
numerous an association.’’ " IVext follows uu account of its con- 
stitution, its meetings once a fortnight, the perfunning of new 
experiments, the presentation of inoinoirs, the discussion of 
their merits, the criticising tlie peri(»dical journals of science, 
iicc. Att('r this we tind a singularly bt/autitul iiihI delicate pas- 
sage from the hand of Rcrthollet, in winch i»e calmly contem- 
plates at once his own ap|)roaching dissolution, and the con- 
tiasUMl view of the (,‘ternal dural ion and progress ol‘ knowledge. 
To read it doc^s honour to Rertlndiel : its sentiment rellects 
dignity on human naturii. lie with whom originated the plan 
of this Socif‘tv,'’ says he, now feels as hv. beholds the end of 
his I'/areer <iraw nigh, the sweet satisfaction of leaving thereby 
contributed lai more elleetuaily to tin; advaiu ement of tliose. 
scienci's to wbicli lie has long dt voted himsell, than he could 
Jiave doiu'. bv those works whu:h he may yi't b(; able to carry on 
ere he die.’ 

So calm a resignation to meet without, ngret the close of a 
life wint!h had been so rich in fain(‘ to liiniseK*, and in benedt to 
-his country, acc*()m[>anied by so purt% so enthusiastic an attach- 
ment. to seii nce, it is highlv didigiitiul, and it is eminently iiselul 
t(» <-.ont<nnjilale. Alb i this it i.-> s<;vi-ieiv pitinliil to learn, that 
the eneigv ol'lhis Soeirtv wa-s soon paraiy/i'd b\ an iwamt wliieh 
4 :mbitter( (1 tini latt<‘rda\s oi the liir ot* Rertholh t, iweii tlieii. 
when ail set nmd to pronii*^e it a <jniel and a trainpul end. 'I'ht 
promising son of Ihrlhoilet, in wlnnu Ins happiness wa'^ 
vvra]»ped up, was uidiappdy sui))ec*,t to tiu; feariul niahuly ol 
d^'spoii(i<*iu v, wini’h ai length gr<w\ upon him to siu.ii a dcgi*** 
tiiat neither the lank ami fauu; ot’Ins ia.iln.r, nor the allection <*f 
his ag( d inotlnir, nor tin* re>j)ect td’ irimuls, nor the honom> 
which scteiiee seemed to hold out to ins young years, eoulb 
prevent it from gaining a gioomv mastery o\er his soul. lb 
griwv weary of his e\is(«-LC(‘, and at length ills life bt:eamt' 
wliolly unsui)portable. Keliiingto a small loom, Ihj loektal the 
<loc>r, closed up eMuy chink and cn xiee which imgl'.l admit the 
air, carried writing materials to a table, on which placed .i 
sf'cond wateJi, and then seated hiniseli liefoie it. lie now 
markei-l precisely the Imiif; ami ligiited a br.oaer i»f charcoal 
beside him. Hr coniiiuied to noiv^, down tie. scries of sensation: 
he then experiem-ed in succession, detailing the appioaoh and 
the rapid progress of deiirnmi, until, as time W( ut on, the writing 
became contused and illegible, and the young victim dropped 
dead upon the tloor ! 

Af^'^or this event, the spirits of the old man never again rose, 
for the spriim of his hope was broken, and the stay of his age 
was gone. Occasionally some discovery, extending the limits 
of his fa\oinitv^ sciem e, migrossefl his interest and attention for 
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a brief period ; but such was the sole comfort lie ever afterwards 
knew, and it loo was rare and siiort^lived. The only work which 
he seems to have Aindertaken subsequent to this period is a 
memoir on the* analysis of veij^ctable and animal principles, a 
field of investigation in which he had already distinguished 
himself, and in which, once more, with his usual jirofound pene- 
tration, he anticipated and hid the way to the recent discoveries 
of ( iay-Lussac and Thenard^ who reduced these (iompUcated 
conibinatious to their elements by means of combustion. 

It was in this hearUhroktiii manner that the remaining years 
of lierthollet were spent. It is indeed an awliil lesson to the 
frailty of human nature to see a. happiness the purest that man 
ciui ever enjoy, cut at on(‘e to the heart’s core, to witness the 
near [irospi ct of the t vanquil close of so long a life, which in 
every vicissitude had btam adorned by honour and integrity, and 
in many a period gloriously illuminated by lame, in one awful 
nioineut broken up and clouded for ever. I’rom the day that 
his son (lied, sniih? ev^u* passed over his features; his air, once^ 
so ^p^l<;htlv and eh(M rliil, r(unaiiied sombre and gioijiny ; and 
often tile unbidden bar forced itself down his aged cheek. 
Dtiath stMuned no hmmM' an e\ib as bi’e st'emed to separate him 
from his child. And in a few ye ars, that, slt rn hut sure comforter 
jtsiched tile melancholy Ihulhollel. 

Ilis (iiid w as wortliv of the nnmner in w liich lui had lived. A 
fever, ajipaicntly slight, left Ixdiiiid it a iiumlxT (^f Ixuls, which 
wt r(* soon followi d by a ‘.:.ni;;renous uh er of inH'.omniou size, 
l iider tlu'se lie sulleK cl lor several months w'ltli the greatest 
( onslaiK’A' and fortitude. His eomplaint was of that detsperate 
nature which medicine eainiot cure, lb* himself, as a physician, 
knew the (*\tunt (d liis damper, felt tlu.* inevitable progress of the 
malady, and .stcradfastlv but calmly regarded the shjw advance 
ot death. Dunn.; all this time, his i(ua)tal sullering, and the 
loh> of his son, eiij.ro>?>ed him more than his bodily pain. At 
length, after a tedious |i<u'iod of .sullering, in vvhicli his equaiii- 
mity had mwau’ once betm siiaken, l3ei thollel died on tlni Oth of 
November, at the advanct:d age of 74 years. He lias left 

fht faithful partner of his jovs and griefs, to iinmrn his loss in 
<iesolate, childless widowhood. 

fhe robust constilutiem of liertliollet had led his friends at 
one time to anticipate for him a much longer life. But the 
weight of grief which latterly oppressed him gave a fearful 
•strength to the disease that invaded him, and these together 
semned to cut him oil’ ere his full time had yet arrived. Since 
the death of his friend Monge, and the illustrious T^a Grange, the 
sciences in J’rance have not suslained so severe loss. One of 
Ihe founders, and always om; of the be^st supporters and elucida- 
tors of modern chemistry, save only the gloom of his latter years. 
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no mvin ever ran a longer or a more brilliant career of fame. As 
a votary of science, who has done more than he who first 
ovpUiiiied the combination of oils with alkalies and metallic 
o.vide.s; who crystallized the fixed alkalies, and gave them a pure 
raiistieity; who decomposed nitric, acid and ammonia; who 
dis(tuvered fulminating silver; and vvho.tt.he first great analyst of 
vegetable uiidanitnal substances, diitecting Uu‘ ))eculktr charac- 
teristics of each, has opened np anew and interesting branch of 
study to the (dieinist / As a philosopher and theorist, who is 
more distingnislied than the first great chemist who acc.eded to 
the svsunn of Lavoisier; who, f'or more than twenty years, gave 
to tin; scientiti<“. world the law on the important subject of the 
nature of chlorine, wlm was the first to seii and maintain, in spite 
of [>r(jinlice, tliat o\yg( n is not the suie aciclitying [)rinciple ; 
wh(», again super ior to the errors <d* his day, demonstrated that 
metallic oxides hii\c an acid nature in one combination and an 
alkaline in another; and ^^ho, in fine, is at this moment tlie 
aiU.hor of the profoundest work on chemical aliimty which has 
us >ct seen the liglit ^ If again we turn our eyes from the inte- 
rests of the past and present to tlniseoftlu* future ; if we divert 
oilr attention from the existing activity and research of the busy 
plnlos(»pli<'r, to look to tliat candnl forethought and watchful- 
ness V. iiieh aln'udy provided for the promotion of science during 
the progress of agi*s, ot‘ (a ntnries after his mtiterial part should 
bf‘ rt'solved into its original dust ; if \sv. look for a man, who, 
nmumiberiiig tin) shortn(\ss oi‘ life and the fiailty of individual 
exertion, v»'as anxious t<) organize those cor[u»rate scientific 
bodies, whose duration .vhould terminule only witli the end <d’ 
the human niet;, and whose methodical advances in tlie careev 
of kiiowIedg<‘ should be regular and certain; who has done more 
for tlie time unknown to coiin? tlian the assiduous Academician, 
the leading iiimnhcr at the format iou of the iNatiunal Institute 
of L'rance, tin* founder of* the institulii of I'.gypt, the affectionate 
father ol* the illustrious Socitity of yXrcueil t ^^hould we again 
regard th(‘ man td'husiiu'ss aiul philaiithix)pist, ever studious to 
ad\auce the comforts of liumanity, vNhat man is a gri'ater bene- 
factt>r to liis species than th«^ author of the Ldemeuts of the Art 
of Dyeing ; liu* iustrucUu* of the process of extracting soda from 
sea salt ; the indicator of tlu‘ mode of iUuiuination by gas; the 
friend who su])plies the unwearied seaman with a wholesome 
beverage in his lonely vovage ; the man, in fine, w hose name is 
idcntilitul with improvciiuait itself, and iiigvafred into liis native 
longiK' ; — an <U<'nial memorial of the lu'iicfits he cfuiferred on one 
of the'jiiosL emmnou, the most useful, and the most universal of 
the arts 

When, in addition to all this, vve find in ilerthollet that zeal- 
ous love of conntryj which made him the soul of the miraculous 
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energy of France, when she boundecl forward at once over many 
eras of improvenieut, and took her rank with the first oj‘ modern 
civilized nations, joined to that store of knowledge which 
enabled him to give her in her desperate need that abundant 
supply of ammunition with which she repelled singly the assaults 
of an embattled world, w e are apt to ask, w hat patriot had ever 
half the ardour, or half the liappuiess of Berlhollet f lie was, iu 
fine, one of the most open-lieart(‘d, one of the most sincere, and 
kind of Iniman beings. Jiow' beautiful a trait of simplicity of 
character is the first step that he makes into the great world 
the first ac(piaintance that he forms in Paris — his unprepaveil 
apprr>ac]i to Tn^nchin, whosi^ disinterested kindness seems to 
have been worthy of the open confidence reposed in him by the 
young pliysi(‘iau, and who lead thereby the hoiioiir tn c(nitributii 
niost materially to tlie su])se<nn‘nt sur<*t‘ss of his protege. iVor 
(lid any man possess more mild and imassiiming manners than 
llerthollct, who, on oik‘ oe(‘asion, utbn a previous keen contro- 
versy, had rendered a (‘aa lain ]dnlos<.))>hei almost, afraid to met.'t 
him, iHwci Iheless gave that ven v man so mirf'scaa (mI and s<» 
kindly a recepl lou vviien thev luixl (•nccjimrfjred, as to ibrea* the 
1(*ars of sur|>rise and gratitude from his ey(-s. 

Indeed no )nan (.‘Vi r had more fVitmds, or prt^se rved niorii 
sincere and lasting imimacic s than Ih rlhelh't. lie won num by 
his openness and candour, and \\e retained them by Ids aflla^tiou 
and Kindn(‘ss. Alter all tin? honours to whi(‘li he liad betai 
advanced, his deportment remained as simpb' and as ima/recttal 
as ever, lie was never a (jourlier; and had tin' singular merit, 
of being alike tinii iu \\\> int.egiitv under tin? r(‘ign oi’ l( rror, and 
under both the repioaclus and tiie favour (d\\apoh?on. /Mas! 
it is painful to think tliai a man every way fitted to adorn and 
exalt human naturi?, allei' so noble imd honourabli? a ecjurse of 
life spent amid e^ e^y danger and \ iciNsil ude, sinmld liave Ins 
latter days clouded bv a fall? so .^mere, yet over wliicli he had 
no contionl. But the sun shines, and the rain destauids, alikt? 
upon the evil and upon llu? goml. The sufii. rings ar«* now gone, 
— the sorrows are now [lassed away,- — but immoital among all 
wlio l(jvc* sciciiee, e<.uiiitrv, or mankind, will be the hallowed 
nieinorv of Claude- Louis l>ertholI(?t ’ 


The following list will lajfiumd to eoutaiii m ally tin? whple of 
the Works published by Bi rthoHet : — 

EiperifNettfs tut [iditaric Acid, Journal d(* Physique, \ii. 130. 
Observations on Air, 

Me/noir on the Cojubinaiions of OiU iviih the Karilis, ibc Vofa^ 
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tile Alkalij and Metallic Substances. Memoires de I’Acadcmie 
Royale deis Sciences. 1780. p. 1. 

Observations on the Phosphoric Acid of Urine. Ibid, p, 10. 
Researches on t he ^atm'e of Animat Snbstatices, and on their 
Relations ivilk Vegetable Hubsianccs, 11)1(1. p. l‘?0 ; and, 1785, 
p. 331. 

Observations on the Combination (f the Fired Affcali irith the 
Cretaceous Acid. Ibid. p. 125. 

Jissai/ on the Cansticin/ of the Met a flic Satis. Ibid. p. 418. 

On the Analysis (f I^itrir Acid. Ibid. 1781. 

Pvperi meats on Sulphurous Acid. Ibid 1782, j>. 507. Annales 
de Chiiuie, ii. 54. 

Researches on the Augmenfafion of M'rifht acffuircd htf Snij'Jutr^ 
Phosphorus^ and Arsenic, when they are ctunerted into Acit/s. 
Mem. de i'Acud. 1782, |,. uU'i. 

Observations on the spontaneous Deconqio^itiim of cert aiu 
table Acids. Ibid. p. (i08. 

Observations on the Const i{ it y of Alkalies and of I.ime. Ibid, 
p. bib. 

Memoir on the Oiff 'ereuce bet tveen Radical \ ine^^nr and AcetiUi^ 
Acid. Ibid. 1785, p. 40'b 

Memoir on the Preparation of Cau'<tic Alkali, its i'riptaliizo- 
tion, and its Actii^n (ot Spirit of W in* . Ii)id. p. 408. 

Memoir on J)ephlooisiiratcd Marim Arid. l!)id. 1785, p. 
27b. 

Observations on A (fan and on cfOiat. MJinitier, (,f the 

Alarine Acid. Ibid. p. 20b. 

Memoir on (he Decomposition of Spirit nf M lue and of Frfur 
by Aleans of 1 ifal Air. ll)id. p. 308. 

Ana/ysis of' the \idulilc .Mkuli. Ibid. p. 3](). 

Obserrai ions on the Combinat ion f' Vila/ .15 uilh the ij\>. 

Ibid. p. 327. 

Researches on the Wf/ure of Animal Substances, and on (heir 
Relation with \ c^etablc Snhslances ; or, Jxeseurrhe^ on the Acid 
of Sugar. Journ. de Phys. xxviii. 88. 

Obserrai ions oil the Comparative Analysis (»f Animal and Vl*- 
getahle Snbsi ftnees. Ibid. p. 272. 

On the Influence of' Light. Ibid, xxix, 81. 

On the Decomposition r*/‘ Water, Ibid. p. 138. 

Menufiron Iron, considered in its <fi/icrent Mclathc States. By 
A andei niund(\ BertliolKt, and INleiii. de I'Acud. 1780, 

V- 

yiotcs on the ^Inalu'^i^ of a (ireen Cufircous Sand f rom Peru. 

Ibid. p. 474. ** 

Alemoir on Pruss»r Acid. Ibid. 17<S7, p. 148. 

Observations on the Combination of Aletallic Oxides with the 

Alkalies and Lime. Ibid. 1788, p. 728. 
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A Process for renderinfr the Oxide of Silver fuhninating, 

Jonrn. de Phy.s.^xx vii. 474. 

Ohservntuvis on so?ne Conihinntions of Dcphfogisticafed Marine 
Acidy or of Oxygenized Alnriutic Acid. Ibid. xxxiii.2l7. 

^o/es on Kiriran\s Ps^at/ on Phlogiston. 

Outlines (fa Theory of the l\alnre of Steely and of its Prepa- 

rat inns, 

Ocsi vipfi^ai of the IMeaching of Cloth and of Thread bif the 
i) 'uodzeil Mtn iaNr Aeiti, and of certain other AppUcatitais of 
th.jf IJf/oxir to ^ ^ Annales de Cliiinio, ii. 151, vi. 2()i, 

vii. 2^ 

Con''HL'r>a P ' fr^t ley < tl.rpernnrnf s relatirc to the. Coni- 

r> .• (»/ // Article in the ncir Diet ionari/ itf 

i'hcan ^Ir. htcr Ibul. iii. < ‘1. 

Ctd feet lita (if ( dt.scrra! ions (oi Muih/rr, Ibid. iv'. 102. 

ViV' o ‘tie Atfoo: <■■! t ) i d lAlariatic Acid on the 

C(}/oariiajt ^t*<fti'r'> "/ Ptun-'^. Ibid. \\, 21(b 

Ph’ni‘’uT of (he -1/7 of Dyeing. I vol. Svf). 1701. A new 
t'dit loij, ;j;rt‘'.uly miprovrd mid t‘ular|.>;*;d, 2 vols 8vo. 1*814. 

ilh'ierrafions on (he nctr Diet ionari/ oj' Cheniistri/ of Air. Kier. 
A mi. df ( diiui . \\ 101. 

i)hscrrat ions on son/e i'acts which hare been opposed to tlu 
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i)n (taKii \ci(l !i)id. \ij.0l2. 

Dlisen'til ii n- >n the i 'icofthe yllkaiinc f^nissiates^ and (f (he 
Pinsy/afe of fan/'- t 'ciif'(. Ibid. xiii. 7b'. 

Dcu'/ p' '‘•i of ' (o hing id Cloth. 

• O/.w / / / -//' - '^•iitA>fi,‘cUid Ift/drogeii. Ii)id. \xv. 208. 

.\o//r t an Ai ,a ^ 1 ‘porai ( (IJ roni ^Sniinal Snbsiance^y or Zoonie 
* ' 1 ' . ’ » . •‘^b . 

on \atron donni. d<‘ IMivs. li.A. 

On die Du s, / t.h>(ton and Linen bij Carl haunts, Mem. dv* 

i I n^t . d ! . j ! i <: 

( (‘r'l f >'//.> on \ali ai. Ibifl. 

Obserrahons on the Di/eing Proj/erties of Hhenne. l]y [5er- 
thollft and J>)usc()stils. Ibid. 

Lndiontit riea! Obsei rat now. Ibid. And Ann. dc Cliim. xxxiv. 

“ •> 
to. 

Jteniarhs on the Memoir in wJneh d/. Olrianner examines 
irh ether Ax.o' e IS a Simple or a compound liody. Ana. de Chim. 
XXXV. 2.‘>. 

i)n the /\e/ii)n of Sulphate of Iron on Aitrons Oas, Ibid, 
xxxix, 0. • 

On the ( 'oniposition of Snlplntrie Acid. Ibid. xl. lO’b. 
liesea relies on the Lairs of Ajiinity, 

On the Jfygroinetric WaterifGases; on the Oxides of Carbon, 
Aim, d(} Chim. xlii. 282. 
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Observatiom on Charcoal) and on the Carburetted Hydrogen 
Gases. Mem. de Nat. vol. 4, part I, p.269, 319, 325. 

Jissaf/ on Chemical Statics, 2 vols. Hvo. 

();/ Chemical Nomenclalnre, Aiiii.de Ch. xliv. 31(J. 

On Varnishes, Ibid, .viviii. 84. 

Reply to SchnaiiherVs Examination of his new Theoi y of Afi- 
riity. Ibid. xlix. 5. 

Report on Humboldt and Gay-Lussac's Mttaoir on the Propot- 
tions of the Constituent Principles if the At mosphere. By Chap- 
taland Berthollct. lliid. liii. 239. 

^Observations relati re to dlferent Memoirs of Proust, inserted in 
theiA)th volume if the Journal tie Pht/siqur. Jour, de Pliysi(]iie, 
lx. 284 and 347. • 

'Phird Cont inuation of Researches on the Lairs if Afjiniti/, 

Mem. de I’Inst. NuL vol.iii. part 1, p. 229. 

On the Preservation o f Water during long \ 'oyages, and on tin' 
Preservation of IVines and ot her l.if/uids, by charring the Inte- 
rior of the Casks, Aim. de Ch. li\. !)9. 

Report of a Memoir on the Indigo \ats jiresented by M, Gar- 
riga. By MM. Vauquelin, (uiy-laussac, and Ina tlioilid . Mem. 
Pres, a rinst.. Nal. ii, (id 1. 

On the Alteration irhich Air and Water produce upon Idesh. 
Mem. d(da Soc‘ie(e dWrc.iu il, i. 333. 

Int rodactory I )isserf at ion ti> Hiffaufl's Translation oj' the Third 
Edition of Dr, Thonisoifs System of Chemisi ry . 

Observations of the late. Al. Riise on Caidonofc of' Soda, and 
Notice Of ' the Labours of that Chemist, ' '.mi. cU- C 'li. K\ . 

lieport on a Memoir jacsented (a/ 47.. C nra (otan , entitlei! 

^^Experiments on Sulphur, itnti on its I teconnpodt ion T IK 
Vauqiu'liii and Berfliolli't . .Ann. de(’li. l.wii. Idl. 

Ob.ua rat ions on the Pnyxo t ions of the JJements of' cerl an 
Combinations, Aleiu. de !a Soe. d'An ueib ii- 42. 

New Obser rat ions on the Infbimmable Gases^ ilesignat ed by the 
Names of ( \irburetteil 11 ydrogen, ami oj (L i-carbnret tcil J lydn> - 
gen, ll)ltl. ii. ()8, and iii. 14S. 

On the I lent ju'odnced by Percussion ami Compression. Ibid, 

ii. 440. 

On the Oriental Bezoars, Ibid. ii. 448. 

On the Changes produced ioi .i/r by Respiration. ILnd. li. 

454. 

On the reciprocal .Miitare of Gases, Ibid. ii. 49'3. 

On the Relations of Quantify in the Elements of Combination-, 

Ibid, ii- 470. 

On the Azqte separated from Charcoal by Heat. Ibid. ii. 

484. 

Notes on “ Experiments and Observations relative to the new 
Principle of the Action of Affinity established by M. Ijei'ihotlet , 
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with some Itejieciions on the MeasKve^of flitnili^ in Generui,'^ By 

M. C. II, Pfkftl Ann. do Ixxvii. 2S8. 

Report on a Memoir o/ il/. Curandaa, entitled General Con- 
siderntions on the J*roperlies of Oxygenized Mnrinlic Gas.^^ By 
Chaptal, Vaiujucdin, an;l BortliCilUl. Ibid. Ixxx. 54, 112. 

Report on a Memoir of M. CInzef, on the Ajiu/i/sis of the 
Id quid Sulphur of Ltnujuidins, By Jkntliollot, Theiiurd, and 
\"auqueliu. ibid.dwxiii. 252. 

Report on a Memoir of M, futrurd, respecting the Physical and 
Chemical Properties of the dif/'erenf Rat/s which compose the Solar 
Light, Bv B(i:jniIU?t, Cliaptal, and Biot. Ibid. lxx:fv\ 

\m. 

Report a 'denintr of U. Dnltmg, on a new detonating 
Snhsttincc, By 1 hmard and InMl iiollt*! . I hid. Ixxwi. 37. 

Sole on u Memoir oj AL L<nritiy on the Met hod of sireeiening 
Putrid \^iiier ti)/ Means of Charcoal, Ibid. I5B. 

i\ote respecting a Mt uioir of M M. Cohn ami Rohnpn t ^ entitled 
“ liestai rehes on the \atnre of the Oih/ Sahsl ance ttf the Dutch 
Chemists," Ann. (Uj (di.cl do IMiys. i. ‘12(1. 

Considerat ions itn \ c^^ciahte and Animal Analysis, Aloin. de 
la So('. (rAronoil, iil. (id. 

i)hserrat ions itn certain Mercurial Precipitates^ and on t hose of 
Sulphate tif Jlu/nina, Ibid. iii. 77. 

tf pen ment s on //'* Pi oportious n/ the Element s of Siitric Acid, 
.Il)itl. .ji. 1 (^i5. 

Ohsercaf ions the ( Omposi/ion of i) i qmui iul ic Mcid , Ibid. 

iii . 171. 

\oie on ///.' Dci imipositnoi of Sulphate of Pan/fes^ and of 
Suhi urh mall o/' idurc inf Potash. Ibid. iii. 

\o(r <•;/ the Coaipo.ation of Ox tjmurialic Acid. Ibid. iii. ()(j3. 


Articj.e II. 

A Summary View of the Atomic Pheorq according to the Hypo- 
thesis adopted by M. Eerzrlius. By J. (i. Children, FR»S, 

Tni: ooiKM’al a(i()]>li(ni id iho poculiar viows of Al. Bor'/eiiuH 
respe-ctioi^' tln^ atomic con>dtuiiou of chemical compounds, 
uarive or urlilicivd, by the (‘lieuiisls and mineralogists of the 
European contiuoin, ( spt-ciaiiy those of Gepnany and Sweden, 
renders an acupiaintunce with it almost indispensable to the 
Enj^lisli reader, since scarcely a single analvsis^is now published 
ill the scientific journals and treatises of those countries, the 
results of which are not calculated, according; to the data, and 
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denoted by the symbols, of* the illustrious Professor of Stock- 
holm. 

A short account of his doctrine will, therefore, probably not 
be uninteresting^ to our readers, thoup^h, perhaps, they may think 
with us, that the simpler theory usiiaily arlopled in our own 
country answers every purpost^ equally well, and with greater 
facility, than the more <umiplit-aled system of our continental 
neighbours, Hut our ohjf.et is to expiain, and not to criticise. 
We proceed, therefore, to tlie details; which are partly ab- 
stracted from l}er/(‘lins’s sur la 'Vheorie drs Proportions 

Vhimi(fi(es, and liis \<)nrcaa Hifstnne i/e Mi ucratofe, and partly 
from the work, lately puhlislual by iVJ. lhai !;uit, entitled Traitc 
Mlementairr dc Minerals fa, ^ 

Her/elius has candidly adinitt(‘d in tl)»' introduction to his 
Essaiy that he has indulged largidy in conje eture r(‘sp‘ (‘ting llie 
latent causes which K gidalt* a lew tacts, and the laws that deter- 
mine them ; and that he attache s no furtla r iinpoi tnnee to thosti 
conjectures than <*onjcclurcs g(>nerally deseuxe. As to his 
theory, however, resj)L‘<!ting chemittal pro[)or( ions, he speaks 
with more coutideiic<‘. ‘‘ I lienM'ontine my^t lf within the circle 
of experiment ; and the lav\s which i ha\ e (md(‘avoured to esta- 
blish are the general result of experience derived from that 
source/’ 

From the monuuit that bodies were considered as formed (d 
siniph^ elements, it seems to have been generally assumed, that 
similar external characters and internal pru|)crties indii‘ate simi- 
laritv of conqiosition both in the natnn and proportion of the 
elements of which coinponnd suhstanci's aic formed, A (Jerrnan . 
chemist of* the name of' W enzel apjiears to ha\e been the first 
who attempted to establish the truth of this assimiplion, b\ an 
experinu ntal investi^alion «.»f a plieiiomenoii \vhic?h liatl alriaHi\ 
excite<l attention, namely, that when two mnilral salts mutualiv 
decompose each t>thor, the resulting compounds are also ntunia.i. 
He showed that the relative proportions of alkalies and (*arths 
which saturate a gi\en (piantitv of the same acid, art* the samt‘ 
for all other acids ; if nitrate of lime, tor instance, be decom- 
posed by sidphate of potash, the nitrate of jiotash and sulphate 
of lime which result from tlieir mutual ai.tiou preserve tlicir 
neutrality; for tlu' ((uantity of potash which saturates a giv^en 

a aanlity of nitric acid, is to the ijuantity of lime which saturates 
le same quantity ol* nitric a<dd as the quantity of jmtash is to 
that of the lime wliich saturates a given quantity of sidjihuric 
acid, ^yergmaiin also bestowed inui*h aitcnrioii on the develop- 
ment of chemical nflinities, but we are principally indebted to 
Richter for the tirst positive indications of chemical proportions 
derived from numerous experiments. He examined the pheno- 
menon noticed by Wenzel, and explained it: in the same way ; 
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he also showed that when one metal is precipitated from its 
solution by another, the ntutrality of the liquid is not affected. 

The introduction of the antiphlogistic system by Lavoisier in 
some measure interrupted the progress of the doctrine of chemi- 
cal proportions ; and shortly after its establishment, Berthollet, 
in his celebrated Essai de S tat if/ tie Cliirnifjttey endeavoured to 
prove that Ihe i lements of bodies have certain fixed points, a 
maximum and a minimum, beyond which they are incvapable of 
combining, but that (ictweeu tliose limits they may unite in any 
proportion. 

Proust coinbatt'd tins opinion, and demonstrated that the 
combinations wliitJi metals Ibrm with oxygen and witli sulphur 
are in fixed and invariable prt)ju>rtions, and that, the supposed 
interniediale compoinuls bi t wecaj the hljji^liest and lowest degrees 
of oxidation and sulphuiation are, in (act, merely mixtures of 
two definite oxides, or sidphurets. 

In 17(S9, Mr. Higgins publislual his ’omparalive View of 
the Phlogistic and Ant ipldooistic 'I i\eories,’’ in which he ^‘con- 
ceived tiiat when gase^s (amibine in morc^ than oiu'. proportion, 
all the pro]H>rtions of lb<; .same elemt iit artj ecpial ; and he 
founded tliis idea on the emjiustmltir )iyi>oth('sis, that bodies 
combine particle witli partich*, or oiu' with two, or three, or a 
gieattu' number of pa) t n h s.” '* lliMlid not, however, tbllow the 
clue he ha<l thus ba[»(nlv'^ iiit upon, but left it to the genius of 
Dalton, “apparently wiliiout the know bulge of what Mr. Higgins 
had writlcui ’’ t to Kjsnme the subject, and give it a more 
extended applh at lou. 1 )i . I homson in lS(t7 published a sketch 
<if Mr. i>all<m's livp<h bests, in the third eulition of his System of 
Idiemistrv (sot. tn. p. 424), by permission of its sagacious 
author; and in the lollowing year, Mr. Dalton jirodiu^ed the 
first vobntu' ol his “ New System of Chemical Philosophy;'’ 
and two years after, tin* seeond. 

AdojUmg virus similar to th«)se of Higgins, Dalton supposes 
that l)odiesare e.onipn.«,t;(l of atoms, and that to form the simplest 
or binary compt)unds, an atojii of A unites to an atom of 11. 
A ternary compound results from th<? union of 2 atoms of A, 
-f 1 of j), or 2 B -f A, and generally the atom of one 

element may ('ombine w ith 1,2,3, or more atoms of another, but 
not in any mtf rmediate or fractional degree ; and an atom of a 
compound body may in like manner unite to 1, 2, 3, or more 
integral atoms of another compound. 4'liis hypothesis was 
afterwards confirmed by immtuous experiments, amongst the 
earliest and most important of which are those detailed by 
Dr. Thorn.soii in his paj>er on oxalic acid, and in Dr. Wollaston’s 
on super-acid and sub-acid salts. Both thestr interesting com- 

* Davy’s Elements of Chemical Philosophy, p. lOl. 


f tm. 



188 Chiklren*s Summary View of [March, 

iHuaication^ were read before the Royal Society in 1808, the 
former on the 14th of January, the latter on the 28th of the 
i>aine month. Berzelius justly remarks, that thfo discovery may 
be considered without exaggeration as one of the greatest steps 
that chemistry has ever made towards perfection, and that the 
lionour of tiie invention of the doctrine of multiple proportions is 
due to Ballon alone. 

In 180(), MM. CJay-bussac and Humboldt found that one 
volume of oxygen gas combines with two volumes of hydrogen 
gas to tbvm w ater, and I lie hrst of these two philosophers some 
time after discovered that gaseous bodies in general combine 
according to certain hxed laws, and that one measure of one gas 
unites either w itli half a measure of uuotlier, or with 1, 2, 3, &c. 
measures ; or, in other vvorils, tliut gases either combine in equal 
volumes, or the volume ot one gas is a multiple by a whole iium* 
her of that ol the other. j\I . Ciay-Lussac puhlished a valuable 
paper on this subject, enlitli'd Memoire s//r la Comhitiaistat des 
Suljs/ances (Jazeasrsy ies nncs avec Ics aulres, in the stjcond volume 
of tVie iMcmoirvs dc La Sociclc d^ircaei! ^ iti the year bSOt). 

If W'o substitute the word atom for that of volume, and imagine 
the substance to ht: in the solid instead of llui gaseous state, 
Gay-Lussac’s theory coiuckU.s exactly with Dalton’s, and is a 
direct jiroof in c-onfirmatiou of its truth. 

In 1812, Sir Humphry Davy publisluid his l^lements of Che- 
mical Philosophy,'' m the sixth section (d the first division of‘ 
which work lu^ has given a general \iew ofthe theory of definite 
proportions, and in a variety of other places has shown its 
importance in culculaling the results ot* clu;niical action ; and 
since that perio<l iiiany of the hrst clu mists in Ihirope have 
attentively studied tiie atomic theory, and ha\e continued if, by 
a multitude of valuable expirimeufs : amongst t he most conspi- 
cuous in this fiehl of iiuprny are 'fhom^on and Berzedius. 

When vve rcMect on the l aust^ of ihemieal proportions, tlie 
most probable klt-a that presents itself to eair iniaoination is, 
lliut all bodies are composed of elementary particles or atoms, 
incapable of mccuauical ilivi^.ion, I* ami which unite together in 
such a manner, that an atom of one element combines with 
I, 2, 3, &c. atoms of another element. With this simple postu- 
late, to whii’li the mind readily accedes, it is easy to explain all 
the pheiiomeiui of chemical propoi lions, especially those which 
we call multiple proportions. l>y the union of two or more 
elementary atoms, cmnpouud atoms are formed wliich are as 
incapable of luechauical division us the funner, and these again 
unite togetlu'r to form still more compounded atoms, and so on 

♦ Is it always to ht- a bourcc of regret, that only the lirst part of that invaluable work 
has seen the li^ht ? 

On the subject of the liinitcil tlivisibiUty of matter, sec Dr. Wollaston's beautiful 
paper Ou the Finite Fxtent of the .-VtniOi'phtTe."— (Phil. Trans, for p. 89.) 
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to the most compound. Berzelius divides tliesc several combi- 
nations into separate ord(U’s — the simplest, or the atoms of the 
first order, are composed of simple elementary atoms, and are 
either inorganic! (jr orgainc*, Thc^ former contain only two ele- 
ments, the latter always three at least. ( '‘ompomid atoms of the 
second order are produced by tl^e uiiion of compound atoms of 
the first order ; those of the third by tlu‘ muon of ul oms of the 
second order, &c. Thus snlpliuric acid, potash, and water, are 
cc)Ui[>ound atoms «f the first ordcu*, since' they consist only of a 
base and oxygen. •Sul])hafc of |)otash and sulphate' of alumina 
arci atoms of llu^ second ordc'r, bt ing* fornu'd by the union of 
comj)oimd atoms id tbe iir.-i (uder. .\nhvdnuis almn, which^is 
composed ol tlu^ t^vo last, ninuioned salts, belongs to the tliird 
order; and crystaill'/c(i almn, which, Ix'sidc^s liiosc' elements, 
also contains sevi'ial atoms of wati i, is an instance! of a c‘.om- 
pound of the fourth ordcT. 

But taking it for granted that, bodies are ci)mpoM'fl ufindivisi- 
blo atoms, certain laws must regulah- then conil)inal ions, in order 
to establish them in definiti* (dunuiral prupoi lions, and on which 
tin! (‘onstancy ot those, pro'poi lT)ns mu.->t depend, ddie existence 
of such laws and the probabli' neanucr in \vhieh (leimmtary atoms 
(’ornbiiK*, is inferred from (‘xpi iiimtnt. nv hieh f eacdies ns that 

1. of auc olrtiiciif vottihiin's irilli f>y/c, hro^ f/nv(\ r;r 
)iiorc fitof/ts of onothcv clcnivttl , d'his is of most rrt'fjnenf, 0(*cur- 
rence, so that in llie gri'atcr number of compound atoms, one of 
fin; elements (.liters only as a single atom. 

2. Tu'o oiorns of om’ rlcnioif conthinr trit h three ff/off/s of (mother 
element. This may .happen wht‘ni‘\er tiu: ([uanlity of oxygen in 
a protoxide is to that in the* dentoxide as I : I ; as is the case 
with iron, if the fnsi, (»xid(; be composed c>f’ an atom of base 
nnited to an atom ofowgen, the second must e.ontalri two atoms 
of base muted to tliiec '.donis cd’ oxygxm ; fur tin n; i:aii he no 
such thing as lialf an atom, d'his appari iit. anomaly may be 
reconciled in a diflcreiit nr.min i, bv sup|>osing thatllnac; niay be 
anotlu-r hitherto nnkuou!'i oxide of iron, (mntaining half the 
ijuantitv of‘ (.exyg’cn tirat, is con1alin*d in tlio lowest of tin; two 
known oxitles. According to this view , an atom of base in the 
nukuowni oxide is united to one atom of oxygen, and in the two 
known oxides to two and thrcf; atoms lesjx clively. Dr. Thom- 
son with Berzelius adi^pts the former solution. 

In the coiiip(^imd atoms of the s(;cond (»rd(;r, llie I'atiooftWO 
atoms of’ one element to tinee of another is found h;ss ccpiivo- 
callv, though tin; instama s are rar<*. 'flms the hvdiatcd red 
oxide of iron is <‘ompi^sed of two atoms of oxide combin/;d with 
three atoms of water; the subsulphale of copper contains two 
atoms of acid and three atoms of base. Ihiress we consider 
these as the true proportions of the elements of the above com- 
pounds, we must suppose the oxide of iron, as well as the 
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sulphuric acid, to contain six atoms of oxygen; but till new 
facts show the probability oi that supposition, there is sufficient 
ground for considering the ratio to be that of 2 : 3, There is no 
reason for supposing that two atoms of one element combine 
with four, five, six, or a greater number of atoms of another 
element, but in the varied procluctioiis/jf the mineral kingdom, 
we lind coinponnds somevvliat different from those we can pro- 
duce in our laboratories. Amongst the silicates, combinations, 
in which three compound atoms ol‘ tlie first-order are united to 
four ol’ the same onii r are tie(pieiit, as in laumonitc, amphigene, 
ifcc. ; but in our artilicaal productions, analogous cases are 
extremely rare. 

As a general conclusion, we may assume, that in inorganic 
compounds the simple atoms combine in very limited propor- 
tions ; the most common is that (d'orn* atom of one element with 
one or more atoms of another element, so tiiat in most com- 
pounds, one of tlio elenu nts may be rejiiesented by unity : the 
next most common jirriportion is that of two atoms of one 
element to thrive of another; and in the mineral kingdom, in the 
compoimd atoms of the tiurd and fourth orders, we sometimes 
meet with three atoms of one b(>dy united to four atoms of 
anotlicr l)ody. 

There is another law wldch, ai'cording to Ik r/elius, regulates 
the coinbimition of compound atoms of llie brst order ; namely, 
that oxiflated bodie s alv\ ays combine in such proportions that tin; 
number of atoms ol <'\\!;en in om* of tlieiu is a multiple by a 
whole number of the numi)cr of atoms or<'Xvgen in the other; 
aiuf, ill like manner, in the combiiuititms -ot' sulphuretted bodies, 
the sulphur in one is a multiple by a whole number of the sulphur 
in tile other. t)r, to e\j>ress the b«nv in general terms, cuiiipoumf 
atoms of the tirst order, having a c<nniuon electro-negative 
element, combine in such proportion that tlie electro-negative 
element ol\)ne atom is always a nuilliph; by a wiiole mnnl>er ot’ 
the electro-negative t leineut oi' the other. 

The only kiiow'n exceptions to this law' are the acids of phos- 
phorus, nitrogen, and arsenic, which c.oinbine witliotbei oxidated 
bodies in such proportion that tin; number of atoms of oxygen 
in the oxide is one or more ./////#> <>{' the number ot* atoms of 
oxygen in the phosphoric, nitric, and arsenic acids, and one or 
two thirds of the same number in the phosphorous, nitrous, and 
arsenious. 

When two salts, having a common acid but dili’erent bases, 
combine, the number of atoms of oxygen in one of the bases is a 
multiple by a whole number of the number of atcmis of oxygen 
in the other ; and conseqiuuitly the aeid in one of the salts is a 
multiple by a Wnole number of the acid in the other. In alum 
and feldspar, tlie number of atoms of oxygen in the alumina is 
triple the number of atoms of oxygen in the potash : and in like 
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manner the quantity of sulphuric acid and of silic^a, respectively 
combined with the aiuiiiiiia^ is trjple that combi nod with the 
potash. In the double tartiate of potash and soda, tlie two alka- 
lies contain the*.saii!e number of atoms of oxygen, and are conse- 
quently combijied with tl)e same number of atoms of tartaric 
acid. 

When two salts, luivnig a common base but diiliaent acids, 
combine, the number of atoms of oxygen of the ptution ot base 
combined witli omj of the acids is a multiple by a whole number 
of the number of atoms ol‘ owgeu in the portion of base com- 
bined with the other acitl ; or,- the number o(“ atoms of oxygen 
in one of the salts is multiph' hy a whole nmnher of the atoms 
of oxygen in the oiher. We. have, an mstaiici^ oi this species of 
combination in datholitv;, a compound ot‘ boiare and silicate of 
lime, in which the lim?) is ccjiially divided belwetn tlie two acids; 
whilst in the blue carbonate of copper, the* (juantity (d' base 
combiicMl with the carbonic, acid is twice as gnvat as that com- 
bined willi the water. 

In organic l>oflies, the compound al.oms of the lirst order 
contain at least thr('e ehaiuaits, oxygen, hydrogen, ami caibun; 
and their atoms art' ca]>abl(‘ of coml)ming m ail sorts of propor- 
tions, Sf) that mathei’ of them can be tak<‘n as unity vvitli refer- 
ence to the rest. flat, when organic at»)ms of the lir.st. order 
combine with compound inorganic atoms oi the tirst order, as 
when a vegetable lu id coml)me.s wiih an o\ifh , they t‘i>llow the 
game laws that regulate the conibinat ions ot iln; coinpoiim,! inor- 
ganic atoms, and the oxygen ot tlie organic atom is a. multiple, 
or sometimes a -^ubmi.ltijihg by a whole number of (he rixvgeii 
r>l the compound in<agani(* atom. ilmice lh<js<* <'ombinations 
juesent the sawie phrihunena ol ch.tinitt jiroportioiis as those ot 
morgana: i I at ti !’<_•, and it. only in the iormation of organic atoms 
«)l (he liist osxh i’tfiat cuml -tn,j ! a ;n possible m all .soits ot pro- 
jjori ions. 

In tile caiiio'-t c\p( riments with tine voltaic, pil<a it was found 
that tilt; common salt, a solution of vvhich wa.s usually employed 
to moisten tlie pasle’ooard discs interposed b(‘tween each pair of 
metallic discs, became dtau*inposcd b\ it- action; and about 
tlie Near ]NO-j, MM. llismgei* and Ihr/elms publislied their 
experinu nts on tin; gaUanu' than unposiUou ot t he muriates of 
ammonia and lime, and st veral uthei ueutru-saliiie solutions. 

Tlie results of those t xpennuiits clemousti attal that when 
electricity travtases a saline solution, or any other licpiid con- 
ductor, its elements are sejiarated in sucli a manner that some 
collect round the positive, and othfus round (he negative pole; 
and that oxygen, acids, and oxidated bodies, terininalfe to the 
former, winist combustible bodies, alkalies, uhd the earths find 
their point of rest at the latter. 

On the "2'tth of November, Sir Humphry (then Mix) 
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Davy, read his Bakeriau^^ectiire, on some Chemical Agencies of 
Electricity, before the Roy,jil Society, whicli was afterwards 
published in the Philosophical Transactions for the following 
year. In this celebrated paper, which obtained the prize offered 
by Napoleon Buonaparte for the best Essay on Voltaic Electri- 
city, Sir Humphry Davy clearlv promulgated, for the hrst time, 
the laws by which the chemical agencies of electricity are regu- 
lated, and the principles on which their powders ol' suspending or 
destroying the usual order of chemical aiiinUies depends. He 
showed that different tienieiitarv substances lniv(^ different elec- 
tricul energies, some being naturally positive, and others nega- 
tive, with respect to each other ; and that when a compound, 
formed of two such elements, is deconiposed by the voltaic 
battery, the body possessing positive energy is repelled by posi- 
tively elect ritied surface s, and attracted by negatively etectrical 
surfaces ; and that the body possessing tlie negative energy 
follow's the contrary order. 

Adoj>ting these views, Berzelius divides all substances into two 
great classes, the eloc'tro-positive and electro-negative. Simple 
bodies belonging to the ibnuer class, as well as their oxides, 
always assume the positivt* state when they meet wdth other 
simple bodies or their oxides belonging to the latter; and the 
oxides of the first class bear the same, relation to those of the 
second, that saliliable bases bear to acids. I le considers oxygen 
as the most elec lio-iiegative of all bodies, and the only one 
whose electrical relations are invariable, it never being ])osilive 
with respect to any other, and Im places it accordingly at the 
head of his table exhibiting the supposed (.>rder of elementury 
substances with respect to their eleclri(*.al jelatious. The last 
substance in the table, and consequently the most positive, is' 
potassium, and all the interniediato substances between oxygen 
and thvit body are considered as negative to all those wdiich 
stand below them, and positives to all that stand above them iii 
the table. 

Long before any idea Imtl been fonne d of the electrical rela- 
tions of simple combustible bodies, tlu ir oxides were divided 
into acids aiul bases, tin? hrst forming the electro-negative, the 
second the electro-positit t? class; amongst tliu bodies of’ the 
first class a weak acid olten serves as base to a nn^re powerful 
acid, and in the elecUo-positive series, a weak base frequently 
acts as ail acid with respect to one more strongly electro- 
positive. 

The electrical relations of oxides usually depend on those of 
their bases; thus an oxide is electro-negative to another oxide, 
if the base of the foriiier be negative with respect to that of the 
letter, and vice \^crsu. Sulphuric acid, for instance, is electro- 
negative with respect to all the metallic oxides, becviuse sulphur 
is negative w’ith resjiect to all the metals : the oxides of pottrs- 
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sium and zinc, on the contrai’y, are ^lectro«positive in regard to 
all oxidated bodies, with respect to whose oases potassium and 
zinc are positive-* IJTence acidity does not depend, as the anti- 
phlogistic theory assumes, on oxygen as the acidifying principle, 
but rather resides in thp radical of the acid, and the oxygen 
enters inditferently into the most electro-positive and electro- 
negative bodies, or the strongest bases and acids. 

When tlie two ch^ctricitics are sc^parately manifested in any 
Ixtdy, they are concentrated in two or more opposite points or 
[‘uies, analogous to the poles of a magnetic. iu?edle. Inis elec-j^ 
tncal polarity, of which the tourmaline furnishes a striking 
instance, must also belong to the minutest particles of the body, 
as well as to the whole mass, and this alfords an easy solution 
tor all the phenomena of eU^ctro-ch<*mical atKnity ; for the dif- 
ferent foic«.‘s with wliieli elementary bo<lies unite may be con- 
ceived to depend on llie dilfe*rent intensities of the electrical 
|>()laritic*s of their atoms, 'fliis hypothesis, however, is not 
'^ufticien^ to explain why some bodies are c/t'Ci ro-positirry and 
iin'f rn-tn'iidlivc : but if we imagine the atoms of such 
hndies to p(»ssess utii jmhtiit similar to that which hdirinaii 
<‘bserved in various suhstau(*<‘s^ \v(j nray ernu eive tliat in the 
atoms of eU‘(:tru-j)usitiN t; botUes, tln^ electricity of the ]>ositivc 
pole predominates, and in those oi eh (Jtro-negative bodies, that 
of the iu;gativt? pole, and <*onsf>fjuentl y these l>odies will always 
be in opposite states with jcspect to each otlna*. 

'file (it. glee of ailinit\ bet ween dill'erent bodies cannot however 
depend wfioliy on tlnn spe<dlic unipolarities, but rather on the 
lu^,e^^ity of the p« Parities generally ; fur uxygcni and sulphur, 
h 'tli idect ro-negalivc substances, c*.umbine with much greater 
t'jK'igy than oxygen and coipper, although the latter is an (‘lectro- 
j>osirive element ; and the infbuaice of temperature has a powerful 
edeet in modify iug ehcmical attractions. 

‘‘ ff th( .'iC eoujectuu ^/ Ih rzcliu -, present a correct 

idea of the relation.> of l^odies to elccliicity, it follows that what 
we call chemical allinity is nothing else than the eftec-.t of the 
f lectriciil polarity of their atoms, and tiuit electricity is the* pri- 
niary cause of all chemical action.” 

Ihit it is time to quit this part c)f the subject, and turn to that 
which is more immediately the ()bject of this abstract ; and first 
We shall endeavour to explain the manner in which the relative 
weights of the atoms of bodies are determined. 

(To ftc continned ) 


Series, vol. ix. 
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ANNUAL RESULTS. 

# 


Jiarometer, 

^ Inches. 

Highest observation, Jan. 16, Wind, NW 30*780^^ 

Lowest ditto, Nov. 23. Wind, SE 28*210 

Haiige oi the mercury 2*570 

Mean animal barometrical pressure 29*770 

(b(‘atest range of the. mercury, in January 2*2U.i 

Least ditto in May 0*940 

Mean monthly range ot (iiito 1*349 

Spaces described by dilferent oscillations 7t)*070 

Total number of (dianges in the year 102*000 

>V i\ 's 7 7 / errn oyuet n\ 

tireatest observation, July 14. Wind, Sli 86*000 

Least ditto, March 3. Wind, N 22*000 

Range of the mercury in the t hermometer 64*000 

Mean annual temperatun' 47*683 

tireatest range in JSept ember 54*000 

Least ditto in February 25*000 

Mean monthly ditto 34*916 


I>ays. 


North 58 

Xorth-east 52 

East 13 

South-east 19 

South 38 

South-west 70 

West 59 

North-west 31 

\"ariable 26 

Brisk 42 

Boisterous 39 


RaiUf 6fe. 

Inclien, &c. 


Greatest quantity, in October />*25 

Least ditto, in January and July ; • • • • 1*16V 

Total amount for the year ! . . . . 36*74 

Days of rain 11 7*00 

fcsnow . 16*00 

Hail 5*00 
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Rkmarks. 

Tho mtian temperature of the year just elapsed very nearly 
corresponds \vith that of 1819, and the amount of rain, which is 
al>out six inches less than in the precedin;;i; year, is on a similar 
])itr \\illi that for 1<S‘J2. I'pwards of 20 inches, it will be 
ol)scr\cd, have fallen since the 1st of September, two-thirds of 
which (ell by night, and frc(juently attended with most boiste- 
rous gales. J. S. 

AVfc Malton, Jan. .‘7, 


Article IV. 

larlx rrspcrliftiT tkv Ihnling Point of Ether. By J. Bostock, 

Mb. PUS. &c. 

(To the Kditors of the o/’ Philosophy.) 

GENTTiEMKN, tapper JinifonUphee, Feb. 12, 1825. 

following fioils which I iiave observed respecting the 
])()iling of < ther, have*, I l)eli(‘ve, not been before noticed. If 
you think them of sidlii icnit importance, they are much at your 
servict! for ins( rtion in the Annals. 

During the months of December and xlauuary, 1 was making 
sonu‘ experiiuenls on the action of ether and water upon each 
(»ther, and particnlarlv witlj n gaid to the etli ct produced upon 
ether by washing it. Among otln r < iri!unistances I wished to 
usct'itaiu the exact l)oiling point of ether before and after the 
operation ofwasliing, and to 'omj)are this with the diminntii>n 
of specihe gravity \\lnch it experiences by tins process, B\ 
luxating (‘ther i)f the specifu' gravity of *7oo in a matrass which 
contaiiud a tle'rmometer, o\er a spirit-lamp, I found that 
ascending and d( scending currents began to be visible in the 
fluid at 107°; at 1 10° a few small single bubbles were formed, 
and that at 1 12° the ebullition was complete. It seemed, how- 
ever, dirticult to ascertain the object in view by this process, as a 
<lifft rence of 2° generally exists between the first formation of a 
single bubble and the production of wdiat may be called complete 
ebullition. Besiiles it was otten difUcuit to observe the exact 
height of a delicate thennometer, on account of the sudden 
bursts of vapour vvhicli arose from the fluid, and it occasionally 
happt'ued that after ebullition had appeared to be going on at a 
certain temperature, it would cease, and not recommence until 
the thermoiueter had risen, perliups, more than a degree. It 
appeared, however, that ether of the specific gravity of ’Too 
could not be raised above the 112th degree, and that at this 
point it was alw ays in a state of complete ebullition. 
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In order to obviate these difficulties, I poured a quantity of 
ether into a wide tpst tube, and plunged the tube into a large 
jar of tepid wat?er, the temperature of which w as gradually raised 
by adding portions of hot water; I began at 1 10'^, and was mucli 
surprised to lind that it was not until the water had arrived at 
the loOth degree that the ether began to boil. Susnecling some 
peculiarity in the tube, I employed a second and a tnird with the 
same result; but uipon trying a fourth, T observed a minute 
stream of bubbles rising up I’rom one point of the glass, and on 
examining the part, I perceived a small <i agnient of some sub- 
stance adhering to it. This occurrence letl me to try the elfect, 
of introducing an e\liiin(?ous body into the ether, and I accord- 
ingly dropped into if s^ome small chips of a cedar pencil, which 
happened to lie on the table, wlnai tinj wood was instantly 
covered witli bubbles, and the thiid was quickly hrojight into a 
state of rapid ebidlititjii, the bubbles appearing to arise, at least 
in a great measure, from the surfaee of the wood. Prec isely the 
same etiect was produced by portions of (juill or hlamcnts of 
feather. 

[ now reversed lluM^xperimeni, and continuc clto ; dd portions 
of cold wator to the jar, in ordt i to obser ve at what temj)eratm*e 
llu; ether would cease to ])oiI, when I found that the same (;ther, 
which sc.arcely boiled in a el<‘an tube at l.‘>()'\ by adding the 
pieces of ctalar, (whihiti cl a ]»erc.('ptil)le, although slight ebulli- 
tion, when file water was at Whe n the wo(m| was first 

introducc'd, it was suspeiidcal iii llie upper part of‘ the fluid, 
and was covcacd vvu.h a stratum of fiiu? f)uhl)les ; by degrees, 
however, it appear«?d to be completely soaked in tin* lluid, gra- 
dually sunk to the bottom, and tlic^ cjbullitiou nearly ceasecl ; but 
by the introduction of a fresh pieca*, it was rt produced, and 
might in tliis way Vjc c(jnlinued at |)lcasurt?. Otlier substances 
W'ero aflcM wards dru[)jjed into the (*ther ; small fVagmcMits o(* 
broken glass lowered the boiling point very considerably, but 
not to a u etpial degree. When a small hit of inetallic wire was 
dropped into ether at l lo®, a sudden and copious crxplosion of 
gas or vapour was produced, and the ebullition afiervvards conti- 
nued at a much lower tcmiperature, but the; effect w'as so rapid 
and violent, that I could not mark the exact number of degn‘es 
of the depression ; very nearly the same effect was prc^duced by 
dropping copper filings into tin; etlicjr, oi' iuniu rsLng a thcunio- 
meter. When the ether in the clean tul)e was plunged into the 
hot water, it assumed a waved or streaked a[)pearance frcjiu 
rapid currents which w'cre moving up and down it in various 
directions ; and the process of evape^ration wei^t on so rajjidly, 
that a very sensible degree of cold was experienced by the finger 
when held over the mouth of the tube. 

Although in most cases tlie ether in the clean tube began to 
boil at about 150®, in some cases the w ater in the jar has been 
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i^sed to a higher temperature without pfodneing ebahition^ in 
one inataoce as high as 176^, with the formajtion of only *bne or 
two single bubbles. In this case a fragment of^glass produced 
a copious ebullition, which continued until the fluid was cooled 
to 125®, when the effect was again redu/^ed to the discharge of 
a few single bubbles ; a cedar chip was then introduced, and pro- 
duced a rapid ebullition. In one experiment, the three bodies, 
copper filings, fragments of glass, and chips of wood, were 
added in succession to the same portion of ether, and they each 
o£ them appeared to have the ellect of producing ebullition 
when it had ceased from the action of the body previously em- 
ployed. Plunging a thermometer into tlie ether caused the 
production of the bubbles at a temperature many degrees below 
the point at which ebullition took place without the thermome- 
ter, but the effect of the thermometer was, after a short time, no 
longer perceptible, and 1 observed that by alternately plunging 
the thermometer into the ether, and removing it li*om the fluid, 
the bubbles were produced at each iiuinersiou. 

It appeared that in order to ])rodnco the I’ul effect with the 

f ueces of cedar wood, it was ueccHsary that they should he per- 
iectly dry ; and I also found that wood which had been once 
employed, although perfectly dry, was not so powerfid as fresh 
pieces : in one case by adding fresh bits of wood successively 
to a portion of ether, the boiling point was lowered from 1.30 ' to 

The effect of the pie<.‘t*s of cedar aj>peared more remarkable 
by dunging into the same jar of water two tubes of ether, ontj 
without any addition, the other with the chips ; in one experi- 
ment when the ether alone scarcely boiled at lb5®, emitting’ 
only occasional single bubbles, the tube containing a piece of 
cedar was in violent ebullition; the temperature was graduallv 
lowered ; and even at 102°, the formation of a continued streaiu 
of small bubbles was very perceptible. 

In order to observe w hether any thing of a similar kind could 
be perceived with respect to alcohol, a portion of alcohol of 
specific gravity *^48 was heated in a matrass over a spirit-lamp; 
a thermometer being immersed in the fluid stood at 182°; the 
lamp was removed, and the ebullition ceased ; but upon drop- 
ping into the alcohol a cedar chip, a fine stream of bubbles was 
i>bserved to issue from it ; the temperature of the fluid was now 
14° below its former boiling point. Into another portion of 
alcohol w'hich appeared to be near tbe boiling point, as was indi- 
cated by the appearance of rapid currenls and by a slight hissing 
noise, a few <v>pper filings were dropped; the ebuilition was* 
considerably promoted, and proceeded, as ityWere, by sudden 
starts, the bubbles always proceeding from the filings. In a later 
experiment, the boiling point of the alcohol was reduced as 
much as 30® and 40®, by dropping in auccessive pieces of the 
cedar wood. 
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I was desirous of ascertaining v^hetiier any. analogous eftect 
would be produced upon water, aud for this purpose a small por- 
tion of well boded ^aistilled water was plunged into a flask of 
water that was in a state of rapid ebullition. The water in the 
tube was not perceptil:^ly aflected ; the lamp which had been 
employed to boil the water being removed, the ebullition 
instantly ceased : some fragments of cedar were then dropped 
in, and perceptible streams of bubbles were, for some time, 
emitted from them. In a second experiment, copper filings 
were employed ; a number of bubbles instantly attached them- 
selves to the filings, and «[Liickly rose to the surface, frequently 
carrying up the metal along with tlieni. I will not, however, 
venture to detennin<‘ liovv far, in the case of (he water, the elfect 
might depend upon a quantity of air still dissolved in i(, or upon 
air which adhered to the surface of the bodies introduced, 
although from the quantity of eflect, and the length of time 
iluring which it <u»ntinued, 1 should scarcely think it ouglit to 
be altogether ascribed to this source. 

1 have simply related the facts as tlu y occurred to me, with- 
out attempting any explanation of them ; the resnlfs were new 
to me, and very unexpected ; but I believe they will be found to 
be correctly stated. 

1 am, tlentlenion, yours, very truly, 

.1. IIOSTOCK. 

Since the above vv .s written, I have performed some addi- 
tional experiments on the boiling point of water, wliich appear 
to shew in a more decisive manner than the toriuer, that this 
fluid has tlie same proptuty which I luivtj nolic.ed in ether, 
although in a much less degree. 

A saturated solutiem of' muriate of soda was licated over a 
lamp ; at 210® it was in a state of strong agitation, and simmered 
loudly; at 214^ single bubbles were discharged: at 2lS‘^ or 
219® it might be said to l»e in tiu; boiling state, but the thermo- 
meter continued to rise until 222'^, when the fluid was in strong 
ebullition. A test tube, containing waUu* deprived of air by 
boiling, was plunged into the heated biine, aud in a second or 
two it began to boil. The lamp was then withdrawn, when the 
brine soon ceased to boil, )>ut the ebullitit^u continuefl in tin* 
water for some time longer; it (eased at about 21H'^ or 217^', 
but was instantly leneweci by dropping in piece.', of cedur wood. 
The brine was again placed on the lump, aud a ti.st ti^lu^ was 
plunged into it, containing a portion of water together vvlfli a 
thennoraeter. The water in the tube did not l)egni to boil until 
the thermometer had risen to between 2lb' and 217^. wlien 
ebullition tirst commenced < the fragments of wood were then 
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dropped in, and, as usual, yery wiuch increased the ebullition. 
The fluid was kept for some lime at this temperature, and the 
extraneous bodies were alternately added* to «-the water, and 
removed from it, when the ebullition was promoted or suspended 
accordingly for several times in succession. It would appear, 
therefore, that the boiling point of fluids, while under the same 
atmospherical pressure, is less nnifonu than has generally been 
supposed, and that it is nmUnially influenced by the presence of 
extraneous bodies. In eth{?r, this difference amounts occasion- 
ally to 50*^ or more, and in water to 4° or 5°. J. B. 


Articj-e W 

A 'sfrouotnica/ Obset nttionsj I 
By ('oh Beaiifoy, FKS. 

Dushci/ I leothy near Stanmore, 

Latitude 51'^ .ST' 4r:<" North. Lonj'itude West in time 1' 


Jan. S«. 

Immersion 

ot’ J a filer's lirst 

1 

.'ib' 

51 

Mean Time at Busbey, 


satellite 


aT 

45 

JMean Time at (ifteriwieh. 

rcb. 9. 

Emersion 

ol* Juj/iler’s tiiird 

5 " 

;.9 

r>o 

Mean Time at Biishey. 


satellite 


01 

IT 

Mean Time at Ureenwich. 


( )ociiltation by the 3 loon. 

Jan. IininerMoti ot’a sniall Ntitr at . . . OV' UVI siderial Time. 


DbiRerved Transits 




Stars. 


tf the IMoo*' and 3Ioon-ciibiiinutinp: Sr.-irs over the Middle M'iie of 
the Transit Instuiment in SuU rial Time. 

Transits. * 


Feb. 


50 

—30 Tuuri 

.*<»• 

hr 



59 

05 'J’auri 

1 

IS 

.SO-I 


59 

— Moon 

4 

54 


First or ^Wst Jamb. 

59 

— rr ' Taiiri 

4 

,SI 

47-83 


59 

— 5UJ Taiui 

4 

47 

14-(*3 


59 

— 59.J Tauri 

4 

hi 

59-88 



s Gemini 

6 

OS 

46-38 


1 

— M < Gemini 

7 

11 

39-6 


1 

— » Ircmini 

T 

16 

.39*81 


\ 

146 Gemini 

7 

57 

51-.)6 


1 

— Moon 

7 

35 

30-3.*> 

First or West Limb. 

1 

— <f* 


36 

01*61 


1 

. — 554 Ciemiiii 


41 

48*51 


1 

. -1 Gemini 


43 

59-41 
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Articxe VI. 

Remarks on Solar IJght and Ihat. By B. Powell, MA. FRS. 

{Conlinitf'd from vt>l. viii. p. 295. 

(57.) In ii (oMuer part of tliuse remarks (Hi), I adverted to the 
experi meats on tlie lieatiijo; power aecompaiiyinj^* or belonginjj^ 
to the diftbrcnt prismatic rays, this being one of the principal 
modifications to which tl\»' solar light has been subjected, an4l 
from vvhicdi conclusion- uspecting thenature of its heatingpower 
liave l)een deduct <1. fbi tins part of lln* subject I propo.se now 
to make a fevv fuithra* observations with a view to ascertaining 
how iar such conclusions may i)e sui)stantial(‘d, and will assist 
in forming a correct idea of the natnn^ of the heating effec’ts. 

(58.) Jt is well known that the. heating power belongs to the 
dilien ntly coloured ravs tn \(irv dilicri nt proportions. Among 
tlie results of difi’ereut evperiiiuuitms^ then' i \ists considerable 
discrepancy. d'hefiiNl person to w hom ue owe the idea of su<‘h 
investigations was the Abbe Hochon. — (See, Phil. Mag. June, 
1815, and liiot, IVailc (h^ Physic^m*, tonu* iv. p. bOt).) He 
found the maximum in the yi'llow oraiigi^ ravs. d iiere is a much 
ck»ser aiireciiumt ho\ve\cr between subsc ipKmt observers, if we 
except lln‘ disagreement respecting the ellcct beyond the red 
rays. 

(.'>!),) 1'he causes ot ilu se diHi reiices are to be in some mca* 
Slue sougiit in the ditleieiit nature of tin; snifacc's of tin? ther- 
nnometers iinjiloyi'd, or in the colour oi‘ llui substances with 
w hi(‘h they wt le tilled : as wt II as in the varying circumstances 
of the [ii’i.^m, ixc. 

dA\o coatings ecjuallv (h‘scribcd as bhndv may be very different 
in tin* shade of colour wliicli (hey exhibit. Jf the tint incline, to 
red for example, a h ss etfect will be produceil by the rt;d rays. 

(bo.) d'hc Abbe Ivochoii's rt suit agrees w ilbone winch 1 have 
constantly obtaiiu'd wIhmi the bul)> was paint(:?d red. From tlie 
account of his experiment.^, Piiil. Mag. .bine, 1^15, it does not 
clearly appear what the nature of his thermometer was; but if, 
as I understand, it was tilled with spirits, and they, as we may 
presume, were tinged r<‘d, liis result is fully accounted for. My 
experiments wi re as follou.^; 

htdicftf inns n/' l)iffvrRntial lliermornetcr. 

Sept. 0. — 9 a. ni. Bulb coated with lake and vermihon. 


Away* . 5* 

In the orange yellow 28 

In the red , 25 

1 lalf inch beyond 12 
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Two other experiments in which the same coating was thicker. 



Exp. 1. ; 

^ Exp. 2. 

Green 

12 . . . . 

, 

Orange yellow 

i« 

12 

lied. 

If)’ 

.... 11 




(61.) That the heating offerl. produced within the limits ol 
the visible spectnun is otthe same kind as that produced by the 
solar light in its ordinary state; that is to say, tliat it is trans* 
missible through glass, and affects a lilack suri'ace more than an 
absorptivfi one, is, I conceive, suihciently established by nume- 
rouB experiments. I have freque ntly inltirpuscd a plate of glass, 
but without iuteroepting any perceptilile- portion of the effect 
On tile photometer. A coating of brown or while silk vikso inva* 
riably gave a much less t tfect than Indian ink, or a snrface of 
black glass. 

These results seem to mo decisive^ against the hv|iotliosis of a 
superposition ol two sj)(H lia, om*. of hnninous, and tlu^ other of 
caiorilic rays. 

(62.) It is obvious that the greater healing power displayed 
by the rays towards the red end of the spectrum, may be owing 
to either of the following causes, or to both jointly. 

1. A greater intrinsic ])ower of commnnicating heat. 

2. A greater nmuljer of paiti(‘lcs brunglvt into aclion, or 
absorbetl. 

And this last cause may de|>end c’ither.ujion the peculiar state 
of division to which the lays may be nalucedjOr upon a, greater 
power of absorption in the surface for thest? tlian for other* 
coloured raj^s, or her(‘ again both causes mav ro-o[>er;\te. 

With respect to the slate of ditfusion oftlu* rays, it is obvious 
that the red rays uk? more concentrated than t!ie yellow', and 
these more than the blue, ike.; so that from this laiuse alcme w^e 
might expect a gnailer heating effect ; a greater number of par- 
ticles acting in the samespuct'. 

With respect tv) a possi!)le increase of absorptive power in 
respect to the greater approach to the character- i)f the extreme 
red liglit, I am not aware that wt.‘ at present possess a!iy results 
which can assist such an impiirv, unhiss vve except the view 
maintained by iVlr. Morgan in his experiments on the light from 
combustion, Pliil. Tran>. 17Sr>, \o. 11. He ctmsidors light as 
matter united to other bodies by attraction, blue lays having the 
least, and red the gn atest afllnity. If this view' of tlie subject 
be adiiYitted, c^vteris paribus^ more red partiides w'ould be 
absorbed than ot any other .coloured ray when impinging upon a 
surface. 

(63.) A notice has very recently appeared (see Annah of Phi- 
lo$ophyy Sept. iy2d, p, 236), of some prismatic experiments by 
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Dr. Seebeck, of Berlin. These ve^ important researches tend 
to establish the conclusion that the position of the maximum 
point of heat variestiin the s])ectrum ac('orilin<v to the nature of 
the dispersing medium. With some prisms it is situated in the 
yellow or orange, in those of crown glass in the centre of the red, 
and of Hint glass beyona the red. 

These experiments well explain the discrepancies between 
different observ(‘rs„tliough other causes before adverted to may 
have had some share in j)roducing those differt'nces. 

In viewing these results in referemuj to tin' ani are of the heat-^ 
iitfi effects accompanyii^g tie*, rays of‘ light, it f^ecomes desirable 
to infjiiire whethfu' sn*. a ehang(‘s in tlit‘ heating powta* at differ- 
ent parts of the sprehum 'ar(‘ aecompunied f>y corresponding 
variations in the iiitcn^ity of light : whether the greater heat be 
owing to a greater iimnlxa* of c‘aiorilic. and illmninating rayj< 
thrown into the same space, owing to the difforent law of dis- 
persion followed liy tlie ditfc lent j-efracling ineriia. It is very 
doubtful howc'ver whether there ar<^ any uK'anw oi* astterfaining 
this w'ith ec'itainty and aecnracy by mi ans <><* tlie illuminating 
powers, so as to arrive at any surh eonelusion. Ibit if it were 
shown that the liglit is dispersed in diHeri'id proportions to the 
same part of the spectrum by dillenmt jirisms, and that such 
difference <iorrcspon<l<Ml to the dillercrKa; ol' heating powder, Dr. 
Seebeck’s results would in this c,as(‘ present no objection to the 
itlea of the heating (dfeet ndi('rent in tin light, or resulting 

merely iVom light so niodiiied as to Ix iunue caloiic. 

The elaborate exjji rnmnits of M. Ihanimhofer on tin* rtdVactive 
and dispersivi* powers of different substanci's (Ivlin, fdiil, Journ. 
’No. IS, Art. bJ), e*\hibil instaiiees (d‘ a (!onsi(l(*ra!>l<‘ alteration 
in the lelativt? dispersion ol' tin* rays by different, media., '^fhis 
was ascertained wi'.h ^reat prc<-isio‘.i by inean-i of the W(di- 
detiiied bright and dark liiii's which lie obst rved erossing the 
spectrum, ft waudd hf' e\tre*me!y desirabh' to ascertain what 
effect lhes('. lines Ir.ue on the Inating powers of the different 
rays. 

If this view' of the subp^ct weri! not established, it might seem 
w natural inference that these n^snlts favour the idea of the heat 
being due to a sefiarnti^ set of rays ; for it the Inciting power in 
the differimt parts of the sj>iM-triuu csui he madi? to vary, and tlie 
maximum can he thrown at pli asnre into different coloured rays, 
it might be argued (hat; the etf. ct must <lepend upon some inde- 
pendent agent or set of rays distinet from tlu! luminous niys. 

Such a conclusion lu>\v>‘ver js, perliaps, morcj than the facts 
will safely warrant, 'fhose who have rejected the idea of sepa- 
rate ravs of heat have usually gone to the iiprx^iite extreme, and 
supposed the heat to he identical with the light; ami tliat the 
heating effect is merely the. display of the same agent, light, in 
another form. 13ut is this the necessary alternative ? Is there 
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no medium between with heat, and mailitaining 

a totally separate set of rays ? It appears to me tliat if we reject 
either one of these opinions, we are not b^^ any means obliged 
to adopt the other. Without identifying the two agents, or 
without supposing them inseparably united, without conceiving 
the heating power absolutely inherent iii (3very particle of light, 
and invariable in intensity, except as the intensity of light 
varies, on the one hand ; or on the other hand, that the heat 
consists of a distinct set ul‘ rays analogous to the* rays of light ; 
we may admit it to in sotne very close state of union, combi- 
nation, or dependence, yet so as to be siisc.ojn ible of variation 
without a corresponding variation in the other efl’ects of 
And such indeed, antecedently to the iiKpiiiy here adverted to, 
would seem the most natural and obvioiis'way of considering the 
matter; because we are ignorant whether light be matter, or 
whether heat be motion, (loi‘s it follow that there is any neces- 
sity for explaining the* phenomena in whic h both agents seem 
concerned, by assuming them to bc' one and the same thing, on 
the one hand ; or by de nying that there is any sort of union 
between them, on tlu^ other ( 

'(64.) To adopt a view of the subject whieli shall he a medium 
between the two extreme .theories hitherto adopted a))pears to 
me not only to bti what is most natural and im)sl analogous to 
the views W'c take of other natural phenomena, but what is 
required by many strong facts. 

To suppose that rays of lieat exist distiiud from those of light, 
either in the direct solar rays, or in the prismatic bnain, reejuires 
the supposition of a new and peculiar sort of radiant heat, as 
different from cnnunoii radiant heal as it is Vromliglit ; by which* 
means I do not see that wi* obtain any more satistactory expla- 
nation of the phenomena than we did belbre. 

(65.) It is certain that whatever w'c suppose to he the stale in 
which the heat exists when it so insc’parahly accompanies the 
sun’s light, there iimst be some peculiar circumstance in the 
mode of its union which makes its ellects sensible only under 
some particular circiunstances ; ;iml under ot hers emlow s it with 
properties which heat in its simple radiant state does not possess. 

In ordinary cases there is a diivc.t commimicatiun ot heat to 
substances with wliich light comes in contact. This effect is 
produced on all substances in sona? degree, but on seme mucli 
more than others ; and these are of a ciiaracter widely liilferent 
from those on which simple radiant heat is know n to produce its 
greatest effects. 

Heat ^accompanying light passes through the densest sub- 
stances w^hich an.* completely impervious to simple radiant heat 
(unless first thoroughly heated), and yet produces less heating 
effect on these than on any class of substances which are heated 
at all by the impact of light. 
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From these and many more examples wlucli might be atlduced, 
it is evident that heat accompany ii/g solar light must be com- 
pletely altered ju properties by the conue.xiou subsisting 
between them. 

(()6\) If we had any experimental proof of the materiality of 
light, and should obserVe heating t^llects accompanying it, we 
should not he^^itat(^ to say that they were nothiiej; more than an 
ordinary ellect of a c()m))inatir>n oi* heat with tin* lualtaial sub- 
stance in question.' But in t he absence ot‘ such proof can we be 
permitted thus to describe th(‘ phenomenon ! Did the (pu>stioii 
involve no other dillieulty tlran this, I should reply that as 
can dehne matter by no . tlu'r tests than its observed properties, 
it would bo the proper course for the experimentalist to deduce 
the nature of light tiKjin Its observed properties, and not to 
descrilje those ])roperties iiuuely in tamformity with its su|)posed 
nature. And observing real eiiects of ordinaiy in^at, and tinding 
them coextensive with the iuminons beam, I dr) not see any real 
<lilUonlly an f/tis grannd which should liinder ns from desciibing 
tlie phenomenon as a combination of luat with the linuiiioiis 
particles. 

It may be objected that to attribute sm h an union with heat 
to light is to assume the. maU riality of light, and thus to adopt 
gratuitous suppositions. 

It. is never objeeted, howevmy that we make? hypotlietical 
assumptions when we talk ot* oi dinary matter possessing a 
sensible temptuatnre* or latent In at, ^e.. and yet w liat assumption 
do vve make in tin' cr»s(^ of light which is not made lien; t 

We caniceive it iillowabh; to say that ordinary inattiu* is C(>m- 
•billed with heat, vet If' W'e c.ome to eonside.r the inattf.r aecu- 
raUdv, it, is oidv that we pereeivi* a e.erfaiii de'gre<! »)f solidity, 
extension, t\e. united with a t erlain figure, and at the same time 
wt! find the sensation oi edeeis of heat produced eoexf ensi vely 
with t.hos(.' other propeities c'^gni/ahle hy onr other senses. 
AVdiy then is it not allow abUt in tin; instanci; of liglit wJiere W'e 
perceive a certain (’ohiur, lextmision, direction, is.c. and heating 
eHects conccinitant ami ctn.xttmsive with the display of those 
properties, t<J say that ligiit has lieat in a .similar sort of union 
w itli it ' 

(b7.) la the preceding parts of these nanaiks, various proofs 
have appeared of the close connexion sidisisting between the 
luminous rays and the healing etlects accompanying them, and 
of the exact proportion followed so long as the light is of the 
same colour, and derived from the same source. 

If then we can show by expeiiment that heatijig powers 
belong to liglit ; if these edects accompany ^iglit in a manner 
and degree strictly analogous to a given class of* those pheno- 
mena which arise from what we call an union of heat with ordi- 
nary matter ; why should' w e not be permitted to describe the 
facts by expressions framed upon such analogy ? 
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Those effects which we call effects of caloric iu ordinary mat- 
ter, pervade it in different* ways, and are exliibited iu several 
sorts of union or connexion- In order theu» to^iidopt Avith pro- 
])riety this mode of describin;^* tlie calorificYhenomena of light, 
the chief point is lo examiin* carefully whether tlie analogy does 
hold goO(l; and to show to wiiat purl of (lie phenomena of heat 
iu its combination with ordinary matter, those of its union with 
light are to be compared. 

The first and most obvious idea is, can the effects be ascribed 
to what we mio'lit c‘.all the high fentperaha of liglit ? 

^ Since light is known to pass through many very dense media, 
and connnunlcate very little if any heat to them, it might be 
inferred that it possesses no sensihle tempt rature of its own ; but 
this inference is obviously of no force : tor in passing through 
transparent media, most of the luminous particles are never iu 
contact with those of the medium, but pass probably between 
them and that wdth inconceivable velocity; so that whatever 
heat they may possess, they are incapable of communicating it. 
Some few rays are stopped and absorbed by the medium and 
more as it poss(‘Sses ai(*ss pcafecl transparency; and in propor- 
tion as this is the case, we know that heat is always communi- 
cated, ami all transparent, bodies, after being some time exposed 
to the sun’s rays, become heated. 

When we come to considt^r the different dev(do]mient of its 
heating power on bodies of ditferent colour, the effects are 
totally unlike those of (emperaturc. On this principle, the hea- 
ting effect would depend upon the impact of light rather than 
its absorption, and it sliould not be greater on a black than on 
a white surface. Ihit perhaps the diilbrenCe of caloritic powei* 
in the prisiinitic rays is the strongest evidence against attributing 
the effect to temperature ; for in this case how could .such 
difference of temperature be maintained, supposing it could be 
originally communiculed, when the rays are all iu contact, and 
moving with equal velocities ? 

From these considerations, it would follow that the heat must 
exist ill some state of combination with the light, more intimate 
and more connected with its changes and modifications than 
that belonging to lieat of temperature. 

In order to be the better prepared for following up this 
inquiry, I propose shortly to bring forward some experiments 
and conclusions, which are supplementary to some researches 
on light and heat from terrestrial sources lately read before the 
R(^al Society. (See reports of the lloyal Society, Arunds, p. 


( Tif bt continued.) 
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Article VII. 

On the Climate of the Antedilindnn l\urld, and its Independence 
of Solar Jiijiucavc : aad on Ihv l oraiaf ion oj Ciranitv. liy Sir 
Alexaudur C'lichloii, Kni;i;ht, St. \V. FiiS. :ki:. 

(( :l fro)n j). I OS. ) 

}Iavin<; cnilcjivonnd to prow, in <iu‘ first [)iirl of Uiis essay, 
that tile laws of* vitniily, t'.^peciuily liiosr* to wliieli the life of 
ve^etaiiles is sviUjeetf'd, ;Wlnrd nii oliiK^st eerfiiin for judjrir^^-^ 
of temperiitor(‘ ; and shown liy iIh' eliaraeti'r of the fossil 

nonains <d' the no host plants of which we ha\t! any knowledge, 
that an uniformly Inj^li tcmporatun' ex(*rted its influence over 
every part of tlie glolie win re they art' found, 1 pressed to the 
considt ration of ot In r geologit al fii(‘l>, all ol which ni*e ( onnected 
^\ith tile same suhjtt'l, su.eh as the Mie.ilarity (d‘ tlie fossil 
nnnains in tiie transition and mount ,dn linmstone, and the dif- 
ferent It'mjierulun? of liot springs according to their respective 
(Uiptlis, and the heat of* waters wifu h issut^ from rocks in deep 
mines. V^r^nn all tlicse fa<’ts, tin; coiudusion ap[>f‘ars to be ine- 
vitable, that in tlu; very eaily periods of* tinu', the ]n;at of the 
f'lirth was ti'ii'ater and mon? uniforinly diH'nsi'd, than can he 
accounted for by solar influence. 

The analogy betwa'en crystalline suhslanci’s (whicli we know 
to be of igncoJis origin) and giaiiite, ain.l the recent discoveries 
of Mr. Mitchcrlif !i, wetK' added as strong arguments in support 
of* the doctiine. As cheTin<*al scienec lias now opmied a road 
hy wliicli we may acciHint in a natmid manner I’or tlie formation 
of granite, and also for tin; high te.inperature which resulted 
from its imiinaliate jirodnction, we need not liuve ri’eourse to 
any overstrained conjecture to account for the* fact, such as the 
notion of a great and unactnmntahlc change in the direction of 
the earth’s axis, an idea uliich is totally unsupported by analogy 
or reason. 

It is not possible for the imagination to conceive a state of 
chaos and disorder and of intense heat, like that which must 
have happened during the rapid ignition and oxidation of the 
metallic nucleus. Whether granite Ik; the stratum of oxidized 
metals nearest the nuch'us is very doubtful. hroni the exami- 
nation of many collections of volcanic ejections, I am much 
inclined to thiiik that some micaceous beds lie under granite/* 

The \Hrietiea of natural nhneral coinpuunils which assume the crysulline form d 
miva are nunitTous. If wc except those coinpf>iin<l siihstanccs which u.SH&nie the fonn 
i»f garnets, tliere are none so diversified in their clieniical cwnsliauutn, and thcref(^6 
there may exi.st micaceous forms under ^anite which differ Ironi those that behini^ to it, 
or which lie over it, or are connected with oUicr locks. Masses of purely fnicBceouM 
rocks appear to have been ejected frc^ni Vesuvius on its first bursting forth at the tame 
time that pieces of granite were also thrown out. 
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If the supposition be well founded, that granite and its asso- 
ciates are of igneons origiiiyi inasmuch as they are the result of 
quick oxidation and fusion, there ought not to be any great con- 
stancy in the super-’jjosition orjuxta-positiod of these rucks, for 
it is clear that thev may have varied according to the j)reponde- 
rance of any one nu'tal, or any ninuber of metals, in any given 
portion of the metallic iiiielens. 

Otlnu* causes apiurar to have co-operated with this in produc- 
ing a considerable v:iriety in the mechanical ’aggregation of the 
primitive nx^ks, as well as intlnnr forms and rtilative p(Ksition. 

^ in a paper ex})ressly Avritten pn antediluvian temperature, it 
cannot be (‘xpccted that I should enter fully into an examination 
of all these e.auses; yet a cursory view of some of them is una- 
voidable ibr the elmadat ion nt‘ w liat is to fpllow. 

The immediate etfect of the oxidating process ot the metallic 
mass would necessarily be a vi<»lent el)ullition, agitation, and 
evaporation, of tlie surrounding iluid, and also the lormation of 
various gasf‘s and tgasetjus uxides. Altlnmgh tin* extinction of 
the igiiitioii would result us s(;()n as a crust »)f earthy oxides 
primitive rocks) was formed, yet during tln^ consolidation of 
these, the aedion o( the \Aatery vapour, included between the 
intensely healed nucleus and the hot involuennn, would give an 
(dastic force to the incliuk’d vapour ci)nimensuiat(; with its heat. 
When to this stip[)ositioii is added the phenomeiia, resulting from 
causes which A\e hav(! eve*ry reason to l)elie\e -t(j .similar, such 
as tile, sadden elcMilum of islantls and of ^o at tracts of land on 
the coasts, as well us the equally sudden dt pn s^i()n of other 
tracts of continents, we are furnished with strong reasr)ns Ibr 
believing that many parts of the iiuperfictly solid and still 
heated granitic mass must have been rlevaltd and rent in 
various places, giving birth to groups and chains of granitic 
luountdins, the peaks oi which, although greatly worn down 
since that, period, still exliibit a character of ruggediu^s and 
rupture which peculiarly coincides with the tlu*oiy. 

The following account of the highest gianitie peak in the 
Upper Oroonka district, taken from the Jusily eeh braled Baron 
Hdmbold’s excellent work, entitiiMl P» rsonal ^Narrative,'* is 
appropriate to the present subjei*!, and so singnlaily interesting 
in itself, as to justify its insertion m this plaet'. 1 may premise 
that the granitic peak called Duida is estimated by this scientific 
traveller at 1,300 toises above the level of tlie sea. 

The granitic summit of Duida is so nearly perpendicular 
that the Indians have vainly attempted tlie ascent. It is known 
that mouis^tains the least elevated are sometimes the most inac- 
cessible* At the beginning and at the end of the rainy season, 
small flames, which seem to change their place, are seen on the 
top of Duida. This phenomenon, which it is difficult to doubt 
on account of the agreement in the testimony concerning it, has 
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given this mountain the impropey name of a volcano. As it 
stands nearly alone, it might be supposed tliat lightning from 
time to time seis to tlie brushwood ; but this supposition 
loses its probability when wo reflect on the extreme ditficulty 
with which plants are, set on tire in these damp climates. It 
must be observed, also, tliat these little flames are said to appear 
often where the rock seems scarcely covered with, turf, and that 
the same igneous, phenomena are displayed on days entirely 
exempt from storms on the summit of Ciuaraco, or Murcielago, 
a hill opposite tlie moutli oftlie Uio Tamataina, on the southern, 
bank of the Oroonoku, This hill is scarcely elevated 100 ioi«e» 
above the nciglil>onring plains. If the assertions of the natives 
be true, it is prohal>!i that some subterraneous cause exists in 
Duina and (Juaraco, that produces these flames ; for they never 
appear in the lofty neighbouring mountains of Jao and Mara- 
guanca, so often wra])|>ed in electric stormis. 

The first cause of these igneous phenomena is at iimnense 
depths below the secondary rocks in the primitive formations : 
the rains and the d(‘composit ion of water act only a s(’Condaiy 
part. Vhc hptlvM spri/a^s <tj’ the glohe issue immediatelj/ from 
tsrauite, Petrohiiim ecushes from mica schist, and fright- 
tul dtjtonations are heard at Knearamada, between the rivers 
Arauca and (hndiivero, in tln^ midst of the. granitic soil of the 
Oroonoko and the Sierra Parima. Here, as every where else on 
the niobe, the flams of volcanos is in tlie mo>t ancient strata ; 
and it app(‘ars tfl.at an intimate (junnexion exists between the 
great phenomena ilia lucave up and liejuefy the crust of our 
plauet and those igneous meteors which are seen from time to 
rime on its surface*, and which from tlieir littleness we arc 
te mpted to attribute soh ly to the influence of the atmosphere.’’ 
— (8ee Ptusoiiiil Narrative, vuL v. p. 552 et seq. and vol. ii. 
(dnip. 5, p. 21)1, and vol. iv. cJiap. M, p. 45.) 

Ill the first part of this essay, it was stated in a general way, on 
the authority of Baron Humboldt, that the theriiial springs of 
Sontli America received tiu.ir heat from the primitive rocks, 
fhe following passages are remarkable : — Speaking of thermal 
s[)rings ill the neighboiirhoocl of the lake of Valencia, he says, 

These springs gush out at three points of the «T£l//^V^c cordillera 
of the coast; near Onato, between Turmero and Maracay ; near 
Miirisa to the iiortli-east ol' the Hacienda de Cura ; and near 
kes 'frencheras, on the road from Nueva Valencia to Porto 
(Jabello. I could examine with care only the thermal waters of 
Mariara and Las Tiencheras.’* The mountains of Maris^rd, he 
s.iys, form a vast amphitheatre, composed of perpendicular 
locks, crowned by peaks with rugged summits. ” The granite 
which constitutes the peak of iJalavera is separated, he assures 
ns, by perpendicular fissures into prismatic masses. 

These extracts I have inserted nx>t with a view of proving any 
Sett? Series^ vol. ix. p 
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aualojjfy between the igneous phenomena of Duida and volca- 
nos, but merely to justify the assertion concerning the deep 
fissures of granitic peaks, and the heat derived 0;oni their foun- 
dations : where it may be supposed there is a vicinity to the 
still hot nucleus of the earth. 

'flu* softening, elevation, and rupture, of the first formed gra- 
nitic mountains, and the action of tiui agitated ocean, would pro- 
duce the separation of aji infinite number of minuto grains of 
fhe newly-formed crystallin(‘ substances, many of which would 
be suspended mechanicaliy for a longer or shorter time accord- 
ing to their resja ctivt* gravity on the one hand, and the greater 
or lesser agitation of the wafers on the other. 

8ome ('arthv oxides, such as tlie argillaceous oxide or clay, 
which havf! a kind of mechanical attraction for water, which is 
not perfectly understood, would 1)0 longer suspended than the 
minute crystals of inicu, ainphibc>le, (juart/,, or feldspar, and 
would l>e precipitated, all other things being alike, at a later 
period, and heiu'c in the generality of ceases gneiss lies under 
the argillaceous beds and rocks nliere theses are found. 

The presencti of anthracite in the fissures of ])iimitivc rocks 
demonstrates that carbon was an elementary ingredient in the 
nucleus of the elementary globe ; and it is therefore reasonable 
to (umcliule that, during the state of ignition, it would attract 
oxygen from the (l(u'(unf)ositiun of the water, and form carbonic 
acid, which, after combining with the waters, would render it a 
solvent for all such metallic oxides as have a powerful attraction 
for it, and which are rendered more soluble through its agency, 
sucli as lime (oxide of culciunO, and magnesia (oxide of nuigne- 
siiim). 

Tlu^ jirecipitalion of such carbonated oxides (limestone and 
magnesian rocks') would depend chieHy on the agency of three 
wu‘ll known causes; Jir.sf, the continued formation of inure 
oxides than the waters could dissolve ; seroad/t/, the diminution 
of temperature ; and iinrdlify the effects of evaporation. 

These few principles throw' much light on the formation of 
jaspers and serpentines of aqueous origin, and of the limestone 
r(U'ks, especially it' to such ('auses be added tlie heat of tlie sub- 
jacent rock on w hich they fell, and the pressure of the strata 
which were ])ieci|>itat<’d after them: and the same principles 
lead to an explanation of the various anomalies we meet with in 
tin* tdnns and relative positions of the primitive rockvS. 

All the formations from the granite to the deposits on which 
the dibivian boulder stones and grayellie, demoustmte, by their 
organic remains, that there has been u gradual diminution of 
temperature from the earliest times till the earth was fitted for 
the creation of man, and the present race of animals, at which 
period it appears to have been entirely under solar influence and 
seasons. 
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During the long period of time eomprehended between these 
remote points, the^evelopmeut of vegetable and animal life has 
passed thruugh^a great variety of reiivarkable forms, totally dif- 
ferent from each other, and unlike those which exist in our days; 
l)ui what peculiarly chaTactcrizes the living forms of the ancient 
world in contradistinction to the present races is, that in each 
epocha we meet with genera and species which have a perfect 
resemblance with etich other over the whole surfiute of tlie globe, 
at least as far as it has been ex])Iored. The great distances of 
these parts which have l)e<*n examined both as to latitude and 
longitude, justiiy in a gi at dt'gree the accuracy of the assertion. 

A minute examinuiion of these ancient relics with those which 
bear the closest resciii'^lanco. to them among our present races 
of vegetables and iiuimals, seems to prove that the process has 
been from the simplest forms to llie more complicaOid structures, 
and from those which rcfjuin) a ('onstancy ot Ix'at and moisture 
lo those vvhicli vveiH^ titted for great alUirnat ions of In at and cold, 
and for a great variety of soil. 

As far as the great colhH>(ion of (iuds which relate to the 
remains of organized bodies justilit'.s their being gcmcralised 
undor this point ol* view, wo seem to have a ri<ght to say, that the 
series of living forms whieli nature Iras observed is ncaily as 
follow ; first, a few plants of very doubttui character in the 
oldest greyvvacke slate; then zoo[)hites, and erustace<nis iiioluscio 
with trilobites; afterwards an abundant creation of acoLyledonous 
and monocolyledonous iilants ; alter the\st‘ a great increase of 
marine testaceous and cruslaceous molusc*a‘ and zoophytes ; 
then fisln*>, birds, and oviparoUvS quadrupeds, comprehending tlui 
Saurian faiinlv; afterwards dicotyledonous jilauls ; then marine 
mammrdia; and lastly, terrestrial mammalia, and the present 
race of animals. Idle fossil remains of llujse lie buried in beds, 
which overlie each other, nearly in the order mentioned ; and 
betw'een the beds or strata are generally found others which do 
not contain any fossil remains, and which mark intervals of time 
in the process of their extinction. 

The study of these remains and tin; strata in which they lie, 
cannot, I think, fail to produce an entire conviction on the mind 
of every impartial person, that their death was slow and gradual, 
there never having been at any one period a total and sudden 
destruction of the whole of the living races until the Deluge. 

When the character of the vegetables and animals of the. 
ancient world is duly considered in a physiological point ojf view 
as testimonies of teinperature, we are led to the belief that the 
various living forms appeared iii regular successl^}n accordingly 
as the temperature of the earth sutfered diminution ; each suc- 
ceeding race becoming fitted by its peculiarity of organization 
to support a colder climate, and increasing vicissitudes of heat 
and cold. 

p 2 
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In the present state of th^ world, the ratio of dicotyledonous 
to acotyledonous and nionocotyledonous points is Known to 
increase (all other circumstances atfecting climate being alike) 
ill propfirtion to the distance from tropical regions. In the 
cooler regions of the temperate zones, tlie proportion is as 60 
to 1. In the torrid zones as 5 or 6 to 1. But in the very ancient 
world, all over the surface of the globe, we find nothing resem- 
bling a dicotyledonous plant until we. cdme to the oolite, 
therefore , there is room to suppose that every part of the surface 
'^of the earth at that period was hotter than our hottest regions. 

We now know from various facts that certain forms of vege- 
tables and animals exist and multiply in a constant temperature 
which approaches nearly to the heat of boiling water. Dunbar 
and Hunter, in the journey they made along tlie river Ouacliila, 
in Luisiuna, found bivalves, and confervas, and other plants, in a 
liot spring, the tempciature of which was between 40^ and 50^^ 
of Ileaumeui's tliermoun^Uu'. Sonnerat and l^revost state, that 
they discovered in the island of Lucon a stream ol‘ hot water of 
Ueauuieur, and that the roots of the agims castus and a spe- 
cies of aspalatus grew in it. But a mucli nu)re remarkable fact 
is mentioned liy horster,. w ho found living plants growing at th< 
base of a volcanic mountain in the island ot Tanna, and that the 
heal of the soil in which they grew was 210^ Fahr. 

In the strata of the lias we meet with u rich collection of fossil 
remains, but among tlieni there are none which prove the exist- 
ence of any one tei restnal quadru|)ed.. There are plenty of cro- 
codiles, aiul we ar(^ introduced f(>r the first time since the forma- 
tion of granite to tlie Saurian family. 

Previously to enlering into the consideration of these, it may 
be observed, that the laws of animal life do not afibrd the natu- 
ralist quite so certain a rule for jmlging of heat and climate as 
plants do; for every animal, from its being indued with a locomo- 
tive faculty, can roam to a great extent in cjuest of food, and is 
fitted to live where that can he fouiul in siiflicient abundance. 
Nevertheless we know of inanv, the health and existence of 
wliich force them to keep within certain boundaries of tempera- 
ture. These, together witli the antediluvian members of their 
families, are the only witnesses that can properly be brought 
forward to collaborate the testimony of tiie antediluvian flora. 

The examinaticn of the analogies which have a reference to 
this subject is attended with difficulty, and confessedly witli 
some w ant of precision, merely from the vvigue and loose uraimer 
in vvluch the denominations of the geographical zones are applied 
to the residenefe of animals. Some are described as inhabitants 
of the torrid zone, others of tlie temperate zone, others of the 
polar regions. In many cases, this is sufficient for general pur- 
poses ; but us many genera and species of animals, both amphi- 
iDioiis and terrestrial, are confined to a range of from 12° to 
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and as some live on the bordevs^of the tem|>erate' and torrid 
zones, but not in every part of each, these regions ought to be 
better described. ^ 

In the present essay, h<)vvever, all that appears to be neces- 
sary is to point out the^nost striking instances of animals of hot 
climates which have an analogy with the fossil species of the 
same genera, and by stating the places in wdiich their bones are 
found, to prove a similarity of tempi ratnre. 

Before doing so, however, it may be right to call the attention 
of some readers to th(^ consideration of an opinion which still 
prevails, notwithstamhng all that has been written on the subject, 
and notvvithstandini.r tlic late discoveries of the celebratt'd l^rof. 
Buckland, which to have sc^t the matter cjuite at rest for 

ever. The opinion is/ that the remains of crocodiles, hippota- 
moses, opossums, rhinoceroses, hyamas, and other animals of hot 
climates, which are found all over iMirope, vve^re not the inhabi- 
tants ot the regions in \vlii<*Ii tlu ir sk(‘letons and bones are dis- 
covered, but that they vvt rt* scattered <>ver the surfac<^ of tin? 
earth after their death by some great destructive c‘ataslroplu‘ 
resembling the Noachian deluge, (d* which several are supposed 
to have occurred. 

Geology does not oUer any collection of facts uj)()n wltich it 
is possiblij to build an hypothesis of this kind ; for although we 
find in the oldest conghmierate and grey wacke fragments of pri- 
mitive* rocks (and this is the lirst or curliest appearance ol* any 
thing resembling diluvian detritus), yet the very agitated state 
of th(* waters oecaisiirned by the intense) heat ol* the subjacfUit 
strata would account for the j)henomena. But allowing the 
arguuK lit its full force as to an analogy with a deluge, it is 
evid( lit that it is not applicable to the (piestif)n concerning the 
distriliulion of fossil remains, inasmuch as llie cr(*atiou ol 
animated beings had jiot then begun. 

Tlifi next great series of geological lacts w'hich bear tes- 
timony to the destructive agency of some powerlul and gene- 
ral set of causes, is not met with until after the formation 
of the transition limestone. Soon after this period, a general 
convulsion of nature appears to have hap])eued, leaving the 
most indisputable testimonies of its violence : — I allude to 
the complete rupture and dislocation of the newly-formed 
strata. Previously to their consolidation, these do not appear 
to have suliered any other disturbance during their formation 
than such as the gentlest motions of the waters would account 
for. The trilobites, and the few shells which are found hi the 
transition limestone, are entire ; and if tlie steals of enci inites 
and pentacrinites are broken and dispersed, it is a phenomenon 
which is cajiable of easy explanation, inasmucli as the weight 
and tenacity of the precipitated magma (carbonated oxide of 
calcium) would be sufficient to crush the slender stems of such 
zoophites, and carry the fragments along with it to a short 



2J4 


air H. Criehion o/i the 


[March^ 

distance# which corresponds, with the relative situation in which 
the broken parts are found. That a stratum of a half liquid 
precipitate should be formed of nearly ecpyal dhickness in a 
Iiighly inclined position is incredible ; and we, therefore, have a 
right to infer, that this position in which it is commonly found 
was one into which it had been forced long after its perfect 
consolidation by the operation of some powerful causes. 

Tliere is one which may be reasonably conjectured to have 
exerted a great influence in producing the effect, — I mean the 
elastic vapours confined between the intensely heated metallic 
nucleus and the nevvly-fornied crust of oxides. This may have 
acquired a force greater than the pressure which was acting on 
it, and to liave burst its letters, rupturini^ and overthrowing the 
superincumbent strata in tiie same maimer as we liiid in our 
days whole tracts of land overthrown by subterraneous agencies 
of a probably similar kind. It is to this period that we must 
refer the elevation of continents and mountains, on the summits 
and surface of which we find proofs of their submarine origin; 
and it is to this period of general couvuUiou that we are also to 
look for the ttul)sideuces of other parts, forming the greater 
basins into which (lie oct an retn-ated, and the lesser basins 
which afterwards wore lilied with fresh water torrents and rain. 
But at this period of tune the great work of creation had mad< 
but little progress, and tiie only animals which existed belonged 
to the sea. None appear to have been destroyed by this great 
catastrophe, and if we tind a difference betvvcien the zoophites 
and murine niolluscm which wove de[)Osite(l afterwards, there is 
no way of accounting I’or the pheuouicnon, but in the diminution 
of tem])erature which w'us gradually taking place. 

Since this period of disorder until the appearance of the dilu 
viau boulder stones and gravel, I do not know ol'aiiy g{a)logica! 
app(^ara^ces which have* the most distant resemblance to the 
wrecks of a deluge. The work of creation, on the contrary, 
appears to have jnoceeded with great regularity, varying and 
multiplying the living forms aca onling as the t( mperatore 
varied, and as dry land and alluvial soils were pioduced. 

It is impossible to deny that many ancient continents and 
alluvial dej)Osits have been frecpienlly overllowed both by salt 
and fresh water. They have left indisputable testimonies of the 
fact. But these wen all of them partial in comparison wdth the 
two events described, or with the deluge ; and that the animals, 
the remains of which they covered with new deposits, wert; 
dead J>efore the inundations, appears from the perfect state oi‘ 
their skeletons^ 

When to these considerations arc added the late remarks oi 
Prof, Bucklaud on his discovery of the dens of antediluvian 
hyaenas, &c. in this country, no doubt can be left on the mind 
ot'an unprejudiced person, that the animals of hot climates, the 
fossil bones ol which are found distributed over both continents, 
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fttid in every degree of latitude, weye, in ancient tiiiles, the natu*^ 
ral inhabitants of the places iu which their remain^ are disco*- 
vered. » ^ 

Alligators and crocodiles, it is well known, are confined 
by their nature to the very hottest regions of the earth. 
They are chiefly found in the Niger, the Nile, the Ctanges, 
the Amazone, and other rivers of the torrid zone. So de-- 
pendent are they on a hot temperature, that it has been found 
impossible to inotract tlndr lives l>eyond a viry sliort period 
when brought into a temperate one, except by artiticial tem- 
perature* HoniVard, in his JJictionnaire d’llisloire Naturelle, 
copies the following passage from M. Perrault’s account of a 
living crocodile whic h was brought to Versailles, Jt is so much 
to the point that 1 c armot avoid inscTtingii : — Disons d’ahord, 
que le spectacle de ccit animal vivant, deja si propre ]>ar Ini- 
meme a exciter la ciiriosite, parnt sniiout c^xtraordinaiie ])ar la 
circonslance de la saison on Ton etoit alors, et par c*>elle dn 
climat. Car le froid est telh.nieiit conl.raire an cjrocodih* epren 
Amerique et on Ivgvpte menu^, au rapport des auteurs, c.et ani- 
mal lie pent passer h s nuits d’otc^ cpie dvins rcaii, qui alors list 
heaue.oiip [ilus cimude ejne fair. (J(!U\ cjui avoit a))|>ortc par 
tc'iTo depuis Ic Rochelle, le ei'{)c<»dile donl il s’agit, direiit qii’ils 
Tavoient cm niort plusieiirs 1‘ois, et n’avoic'nt pu le faire rtivcahr 
qiden !e mettunt aupres du fen/’ This caocodile lived only a 
little more tlian a month. 

The living crocodile is never tonnd in any part iA' iMirojie, but 
its fossil remains are //sc'ovmed all over it, and in various beds. 

The fossil remains of a species <»r didelphi.s or op<;ssmn ha\<^ 
been found iu the 0 (»litic* beds of f^ngland. No living opos.sinn 
is ever found in a corresponding l.ititude, nor iinhfed du any 
exist in bairojie. 'riie. speei*‘S are cliielly iiiluiliilants ol* 

South America, and an* prim*ipally Ibnnd in Ibasil, (jiiiana, 
iMc^xico, and range into \hrginia. 

The chief residence id’ the liiopopotainos is in Africa, hiitwceu 
the river Senegal undtlie(aipe ol’tJood Hope*, and in scwc-ral 
tropieval rivers of Asia, 'riii.’ hones (d’ tlie antediluvian iiippupo- 
tami are found in tlu? upper \ alley of the \nio in great abun- 
dance ; and as Raron (hivier assure*, in almost as ureat mnubirrs 
as those of rhinoccu'oses and i lepdiants. Tlicfy are also frecpienlly 
met with in the neighViouthood of Rome', and in the comity of' 
Middlesex, in the neiglibonrhood id’ Brent ibrd. — fSee Air. liiin- 
mer’s account ol'tliein in the Phil. Trans. Ibr bSli').) /\]»)ng' vvitii 
these there were also found (In? bones (>f i liiinx’i.ros^is and 
elephants. As to tb^sd ( lephants’ bones, tlH;y ure found all over 
the continents <d‘ Ruru]a? and Aineiica. Not oniy I'.uropean 
Russia, but almost all Siberia, teems witii them. 

It is surely needless to .multiply facts of this kind. If more 
tx- required, the reader is referred to the classical and truly 
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phiiosophical works of Baro^ Cuvier^ especially to his Meeker^ 
ekes sur les Ossemens Fossiles. 

The fossil remains found in one of the upp6\'most of our strata^ 
the London clay, indicate for all the places in England, as also 
for others on the continent of Europe where contemporaneous 
deposits are met with, a temperature equal to that of the West 
Indies and the north of Africa, In these deposits the fossil 
remains begin to bear a close analogy to Jiving* genera and 
species. 

We have no means of measuring the lapse of years from the 
period of tliese depositions to the creation of man. From the 
time of the Deluge to the birth of Christ is 2348, according to 
the Hebrew text, and consequently 4173 years from the present 
date. I’he creation of man is supposed to have been H)5() years 
before the Deluge, making altogether 5829 years since Adam, 
Now supposing a period of 1000 years to have elapsed from the 
extinction of those races of animals to the creation of man, w ti 
have a period of 0829 years, during which the climate of Great 
Britain has been reduced from the heat of the West Indies, or 
the north of Africa to its present standard. 

The wdiole surface of the earth seems to have suffered a great 
diminution of temperature by the action of the Deluge, the 
waters acting as a medium between the earth and its surround- 
ing atmos|>here. On the retreat of the waters, another c*.aase of 
cold arose in the immense evaporation which followed ; and as 
the radiation of heat 1‘rom the centre of the earth was constantly 
going on, we have a right to presume that the equality of tem- 
perature ou the surface of the earth was, greatly destroyed by 
that cata.stro|)]n.‘, and that the loss of terrestrial heat has been 
much more rapid since the Deluge than in an equal lapse of timi 
preceding it. Solar heat is iiisufticieni to compensate the loss 
of caloric in the polar regions where the fields of ice seem con- 
stantly increasing. 

But at the period of the deposition of the London clay, and 
its contemporaneous formations, it appears probable from the 
animal remains tliey contain, that the heat on the surface of the 
earth was not much greater at the time of their existence than it 
is at presei:t in places which are inhabited by many of the human 
race. If the earth was not then fitted fur man, it must have 
been owing to other causes than mere temperature ; it could not 
have lost much heat by radiation bet\^een that period and his 
creation. 

According to the Hebrew text, the human race began to be 
renewed after the Deluge in those regions where solar influence 
is great, and couse<i\ientlv in a temperature which corresponded 
the most with ihaL which had been nearly universal over the 
earth at his creation and till the Deluge. 

At preseiit the loss of terrestrial heat is so great that we are 
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whoUy dependent on solar influence. The glaciers descend tlxe 
mountains; and regions which were tgreen with vegetation, and 
inhabited, are now wholly IVozen and deserted. The reflections 
to which this leads would be entirely out of place. My object 
Inas been merely to throw together a collection of remarkable 
facts in geology,which it Appeared to nietobe tiinetogeneralis^e, so 
as to become more intelligible, and as elucidating each other. 
How far 1 ha\ e wSucceeded must be left to the decisions of those 
foinpetent judges who peruse your journal, and whose remarks 
and criticisms 1 shall receive with pleasure. 


^AirricLE VIII. 

Kxanuufition of a Mineraf from Sussex ('(oofft/, Niur-Jerset/, 
By Prul*. Reiiwit 

Thf. substance in cpiesliou exists iulimately coniua'ted with, 
and disseminated through tlie ore of the Aiulover mine ; an ore 
that was at one period faiaous for producing the best iron in 
i^'orth America, and the only kind from which steel has been 
successfully nuiiiufacture<l. 

This ore appears, at tin* tirst glaiicf‘, to he coinpostid of three 
very distinct substances. I'he first is inlennedialt,* in appearance 
between granular Jo«inkliiiite and large-grained magnetic iron 
ore : on a cursory examination, it seems to Ixi a jirotoxide of 
iron with a slight trace of /me. The second is an amorphous 
quartz, tinged with a colour varying from a pale rose colour to a 
deep Vermillion. The third is «)f a dull Vermillion real, and of a 
granular fracture ; in some specimens fim*, in others ccrarse- 
grained. This last was chosen as the subject of examination ; it 
is hard enough to seietcli glass; its pow<ler is rose red; it 
slightly afleets the mvignet ; and it efl’crvcsciis with acids. It 
had been supposed to be a. led oxide of zinc. My first experi- 
ments showed that it had no analogy with that substance, and 
it having been subjected to the action of the blowpipe by Dr. 
Torrey, he inferred that it contains cerium, us it formed with 
borax a glass that was gieeii wdiile hot, but lost its colour on 
cooling. Exposed alone to the blowpipe, it is infusible. 

To ascertain its nature, it was subjected to the following pre- 
liminary process : 

(1.) A small portion was separated, and reduced to fine pow- 
der in a steel dish. In this state it was acted upon with violent 
effervescence by nitru-inuriatic and murituic aVids ; giving with 
the latter the peculiar smell of hydrogen. The action ceased in 

♦ Annals of the Lj^ceum of Natural History, New \ ork. 
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about half an )iour^ leaving a considerable part of the mass 
undissoived^ and but little altered in appearance. 

The muriatic solution being acted npoi: l^y tests showed, 
among others, tho following phenomena : 

(2.) With ferrocyaiiate of potash a copious blue precipitate. 

(3.) With ammonia a precipitate of a nch verrnillion red. 

(4.) With carbonate of ammonia a reddish white precipitate. 

(6.) With hydrosulpliuret of potash, a millyr appearance, that, 
subsiding, left a scanty brown precipitate. 

(6.) The coiiiponiids of cerium being solul)le in excess of acid, 
the nitro-muriatic s<jlniion was concentrated until the greater 
part of the free acid had evaporated, and was then neutralized t4> 
the point of nascent precipitation by carbonate of soda. 

(7.) A |)art (»f the liquor in No. (] beirng diluted, crystals of 
sulphate of soda were thrown in ; these, after some liours, wer** 
dissolved, causing a white precipitate. 

(S.; 1\) another portion of the c.'oiicentrated and neutralized 
nitro-iiiuriatic solution ((») tartrate of potash was added, on 
which a copious white precipitate en.sued. The suspicion that 
the suhstani'e contained cerium ])eing thus confirmed, it was 
subjected to a more strict examination, as follows ; 

IT 

(1.) A mass weighing nearly an ounce, and coiitaiinng a very 
few small graijis of the oxide of iron, was brok(‘n from the cor- 
ii€‘r of one of the sj)ecimen8. Weighed by means of a very aiam- 
rate Uvdrostatic balance, it appeared to have a speciiic gravitv 
of 3-25. 

(2.) This mass being lirst crushed into fragments in a steef 
mortar, all the extraneous matter was carefully picked out with 
a forceps ; it was then reduced to impalpable powder by long 
grinding in an agate dish. 

(3.) Fifty grains of tlie powder were boiled for half an hour 
in nitro-muriatic acid, the solution assumed a rich yellow colour, 
and a considerable residuum was left, which, separated, washed, 
and dried, had lost in \veight exactly 27 grains. 

(4.) The insoluble jiortion (3) was then put into a silver cruci- 
ble with 70 grains caustic potash ; water being thrown on, the 
mixture W'as hoileil, ewiporated to ilryness, and tinally fused, 
'fhe fused mass was softened by water, and separated from tin* 
crucible; muriatic acid being then added, the solid matter 
swelled up into a gelatinous mass. This was evaporated to dry- 
ness, being constantly stirred througliout the process, and after- 
wards boiled for two hours in very dilute muriatic acid. The 
whole was then tiirown upon a biter, and carefully washed; the 
insoluble portion when dry was found to weigh l(i-3 grains, w^as 
white, w'itli a faint and hardly perceptible tinge of rose colour. 

(5.) The nitro-muriatic solution and washings (3), and the 
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muriatic solution and washino*s (4), having been mixed, liquid 
ammonia was added in excess, which threw down a red precU 
pitate; the supernatant clear liquor was poured off; the residue 
thrown on a filter and washed, and the licpior with the Washings 
set by for further experiment. See (12). 

(0.) The precipitate (o) was redissolved in a small quantity of 
muriatic acid, and the solution concentrated ; tart rate'’*‘ of potash 
was added until effervescence cease<l, when crystals of tartaric 
acid were thrown in, by which a copious white precipitate was 
produced. 

(7.) This precipitate (ti'i was clecomposed by heat, which, 
being* puslnjd too Ir.isi it V , a portion of charcoril was left; lest 
any carbonate of potasli slionhl be presiuif, in consequence of a 
portion of tlie precipitate (('>) being the dithcmltly soluble bitar- 
trate ol pntdwsh, the mass was washed vvitli very weak vinegar. 
To separate* the (‘urlion, tin* mass was a^ain actcal ii|Kin by a 
small quantity of muriatic acad, and tin- solution filt.ercal. 

(S.) The new muriatic solution was decomposed by ammonia, 
which throw down a red precipitate, that, when wasluMl and 
dried, weighed grains, 

(t),) last the acetic vicid (7) had carried oil* any part of the 
miiui’al, it was testcal v. itii ammonia, Imt no precipitate caisiual. 

(10.) Into the licjiior remaining aftc*!’ pr(‘ci[)it alion by tartrate* 
of' [lotiisli and tartaric ai‘itl (0), fcrroc.yaiiatc; of potash was 
drojiped ; a milky appeauama? iiisi took place, and hnally a 
(•o[)ions precipitate ot a pale bine ct)lonr. 'fiiis prc?<*ipitate, 
when dried, weighed 2<S-0 grains; which, supposing it to be* a 
ferrcK’vanate of the*. juotoxidV of iron, and its equivalent number 
09, gi\ts on reduction 10*7) grains priiloxidc ol’ ir(m. 

(117) To the licpiorvet remaining ( 10), carbr'iiaU* ol ammonia 
was Uiided ; a white [xnvehu' was thi\)VMi down, weighing i*H4 
grains. 

(12.) Tlic ammoniacal licpior and washings after the first pre- 
cipitation (6) were boiled for an hour, but iio jirt cipitatcM-nsued ; 
lieiug tlum acted uptJii by ciobouaO.* of soda, a greyish pieei]>i- 
tate fell, weighing when dried 20*92, and manifesting the pre- 
sence of 12*04 grains caustic lime. 

C\ 

(1.) Another jioilion ol’ the powdered mim ral was exqioged 
for an hour to a red lusit in a plutiua i-rucibh* ; its wa ight was 
reduced from 50 to dS 25 grains. 

(2.) It w'as then treate.ci as bcdbrci (lb 3) with nitro-muriatic 
acid, the insc^luble portion fused with caustic potash, S2c. as> in 
(B. 4), and t!te whole of the licpiovs united, ds in (15. 5). The 
mixture w'as then concentrated to separate the excess of acid, 
and again diluted with water. CrystaU of sulphate of soda 
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thrown in were, after a few hours, dissolve^i; a precipitate 
ensued, which, washed, and dried, w^eighed grains. If the 
representative number of cerium be 92, this,rwben reduced, will 
give 6’06 grains of peroxide of cerium. 

' (3.) The liquor whence the cerium liad been precipitated (2), 
being tested by the oxalate and benzoate of ammonia, showed 
the jresence of lime and protoxide of iron. 

Tlie more important results of the analysis B. being thus con- 
firmed, it was not (ionsi<lered necessary extend the process 
farther. The results may be, it is believed, depended upon, 
except so far as the ecjuivalent numbers of ferrocyanic acid and 
cerium enter into the calculations of (B. 10) and (C. 2), and the 
doubt wliether a small proportion of some other metal may not. 
have been thrown down in (B, 10). This analysis shows the 
following to be the constitution of the substance : 

(trainii. 


Silex, B. (4) Hr30 

Peroxide of cei'imn, B. (H) frlO 

Protoxide of iron, B. (10) 10*50 

Aliimine, B. (1 1) 1*84 

Lime, B. (12) 12*04 

Water, C.(l) 1*75 

Loss 1-41 


50*00 

As this mineral neither agrees in external characters nor 
chemical constitution with any other compound of cerium, that 
has been hitherto described, 1 have little liOwsitatipn in announc- 
ing it as a new on- of that metal. It appears to possess the 
nearest analogy in its composition with the Allanite. This Inst, 
by the analysis of Thoni[)son, quoted in Macneven’s edition of 
Brande’s Chemistry, luis in 50 parts, 


Silex 15*80 

Oxide of cerium 15*13 

Alumine 1*83 

Protoxide of iron 1 1*34 

Lime 4*11 

Water 1*79 


50*00 

If trw^ surmise in this respect be true,l should propose to name 
it the Torrelits, il^ honour of my friend Dr. John Torrey, to wliom 
mineralogical science is under many important obligations, and 
to whom this tribute is fairly due, as it is to his nii^e tact in the 
management bf the blowpipe, that the discovery of cerium in 
the substance is to be attributed. 
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. ■ V 

Ohsa^vaiions on ihe Anaiusis of' Toirelitc, J. G. Childrien, 
^4 FRS^&c. 

Several months before the second number of the Annals of 
the Lyceum of Natural Jlistory of New York (from which we 
have copied the^ preceding article), arrived in this country, my 
friend Mr. J. F. Daniell, received a specimen of Torrelite from 
Professor llcnwi(‘k, which In* put into iny haiuls for examination 
with respect to its containing oxide of cerium. 1 shall briefly 
state the results of the experiments to which 1 submitted it. 

Heated to redness in a small matrass^ tlie assay gave oft' a 
little water; it did no! <lecrepitate, nor suffer any change in its 
appeaniiHc. 

Belbrtj the blowpipe', trif/t soda^ on the platina wire, it gave 
in the t^>xidating llame an opaques deep green globule, rather 
inclining to blue ; bv the achlitioii or nitix* the colour became 
pure deep green. In tlie rtalucing ffame, tin* assay became 
brown. 

With bornxy it dissolved readily ; in the oxidating tlaiTM' the 
globule was transparent, and of a line amethyst e(»lou!\ In the 
reducing flame, light yellow whilst liof, and colourless when 
cold. It remained pi*rfeetly transparent. 

Salt (if phosphorus had very little action on a small IVagment 
of the assay ; the globule in the oxidating llam<* was (|uit(^ trans- 
parent ; yellow hot, colouiU‘ss coh.l. In the iMlueing flame, 
colourless both hot and cold, d'lie fragment itnnai ued envt*- 
Joped in the diajihanous glass, a])parently very little altered. A 
portion of the assay reduced to tine powder was more readily 
acted on by tin? salt of phosphorus than -tin? fragment, luit the 
anp<^‘ irances wa re similar, ( xcept. tliat the colour was rather 
deep«’r. A consideralih? silu'a sk(‘Iet.i>n remained m the fused 
globule, wiru’lg when cold, was slightly opaline. 

A/o/fc in th(* forceps, the iuim?ral fused witli difficulty on the 
suiiiice, bubbled uj), and became covered wdth a vitrified greenish 
grey tiansparent <*oatiug. 

I'liese experiments give mi indication fil tin? presence of oxide 
<»f cerium, but as that substaru'e, when in combination with iron 
and silica, cannot i)e detected by tin* blowpipe, no certain infer- 
ence, as to its presence or abs^*Mee, ccjuld bi; drawn from them. 
They d(*iaonstrate, howt-ver. that the mineral contains manga- 
nese in considcralde cjuuntity, ot which the analysis tHk(?s no 
notice. 

It IS stated in Mr. Henvvick’s paper, that Dr. Torrey inferred, 
that tile mineral might contain ceiium as it formed with borax 
a glass that mas frreeu v hiht hot ^ but lost its cjAour on cooling.’* 
The characters which Berzelius gives ot oxide of cerium Wltti 
borax before the blowpipe are, ‘Hhat ilfunnsiu the exterior flame 
a heautilul rrd or deep oraui^e f/e/lotr glass, whose colour fades 
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on cooling, and is ultimately reduced to a yeMowish tint ; by 
flaming, the glass becomes enamel white. In the reducing 
flame it loses its colour.”'^' That these chaniiters are accurately 
given, I can vouch from experiment. 

A portion of the mineral in tine ])o\vder was digested in nitro- 
muriatic acid to dryness. The dry mass was redissolvcd in 
water, with the addition of a little muriatic acid, and a few drops 
of nitric. A part remained undissolved, winch on examination 
proved to consist of silica with a little oxide of iron and oxide of 
manganese. 1’his being separated by the filter, ammonia was 
added to the (dear solution, which threw down an abundant 
dark red precipitate, [a). The whole was thrown on the filter, 
and the ammoniacal solution set aside. On standing a few 
hours, it deposited a portion of pure oxide of manganese ; and 
on the addition of oxalate of ammonia, afforded an abundant 
white precipitate, wliich v/as found to consist merely of oxalate 
of lime with a cousiderabh^ quantity o(‘ oxalate of manganese. 

The dark red precipitate {(t) was ndissolved in muriatic acid 
with a few drops of nitric acid, the solution carefully neutralized 
by ammonia, and an excess of oxalate of ammonia dropped into 
it. At tirst that reag( nt occasioned no precipitate, but after a 
large (piantity of the oxalate had been ailded, the solution 
became turbid, and on standing deposited a small white precipi- 
tate. This was separated by decanting off the supernatant 
fluid and uell washed. On examiuatibn it proved to be nearly 
pure oxalate of manganese', for being heated in a platiua cap- 
sule over the spirit lamp to redness, it left a dark brown sub- 
stance, which gave with soda and nitre, before lUo blowpipe, an 
opaque dark green globule in the oxidating flame, and with* 
borax a transparent one of a beautiful amethyst colour, w'hich 
disapjieared when heated in the reducing flame. 

Ammonia added in excess to the solution from which the last 
precipitate had been separated, threw down a large quantity of 
red oxide of iron mixed with a little manganese, and on pouring 
in a solution of prussiale of potash to the ammoniacal liquor, 
previously filtered, a considerable white precipitate of prussiate 
of manganese was immediately formed. 

As my object was merely to ascertain whether oxide of cerium 
be present iu the mineral or not, the quantities of the several 
precipitates were not attended to ; thv. qualif i/ of each, however, 
was carefully examined, and no trace of cerium could be detected 
ill any of thf.ni. 

A portion of c similarly treated, instantly gave an abund- 
ant preefpitate of oxalate of cerium, on adding oxalate of ammo- 
nia to the nitro-fnuriatic solution, previously neutralized by 
ammonia. 


* The Uicoftlic Blowpipe inChemkal Ansilyi)i$^ A.c. p. 100. 
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The results (i4.these experiments were communicated by Mr. 
J)aniell to Prot. lien wick, who had the goodness to send me 
another specimen A 4 ro^'^'^'htc, and I received at the same time a 
copy of his analysis, piililished in the work already alluded to. 

'liic results which I had obtained diti’ering so much from 
those* of Prof. Ivonwick,*! considered it duti to that gentleman 
le resume my labours, and 1 accordingly rejieated Ins analysis 
on a portion uf tlie mineral lie had so liberally and obligingly 
i’urnisbed me with. 

To my surprise, I was -as nnsucce^sfnlas before in my altempU 
to discover any oxifle i>i‘ eerium. I tlieridbre nM|iit‘sted Mr. 
J'araday to have tlic biess to examine a |M)rtion of tlui mine- 
ral, who inh»ruis me mat he als<» has been unable to detect in it 
any trace, of the ov:i(ie*iu <;C( ^tion. I'o whatever cause it may 
he ()\ving, therefore, 1 am compelled to conclude' that some error 
has crept, into Prof. Uenwick’s analysis, and that «>\idc ol’ cerium 
f*»rms no |)urt of the c,()iistilui*nt ingn‘di(‘nts j)f foi leiitt*. 

It may be right to add, that both mine and Mr. Faraday’s 
experiments were made on the dull vi'rmillion red j)oi tioii uf tlic 
npneraL J. ( i. C. 


Artk i.e TX. 

Proceedings 0 / Philosophical Societies. 

HU'S \ n so Cl i; . 

./(/;/. !?7. — The name of the Solieilor-Cieneral was ordered to 
he inserted in tin* prmled lists ol the Society ; and a [siper was 
c^nmnenecd, On the Anatomy ol tin; MoloC rickcl ; by John 
Kidd, Ml>. FKS. 

Fehp .\, — 'fhe reading of Dr. Kidd’s paper was concluded; 
and an Appe ndix to the Croonian Lec.luru, by Sir 1 ^. Home, IJart. 
\ PUS, read, announcing tlic simultaneous (lisc<>very by himsolt 
and Mr. Pauer, of nerves in the human aavel-htiing and pla- 
centa, drawings of which by Mr. J>. were annexed to the paper. 

Feb. 10. — Lord Viscount Strauglbrd, and the Rev. George 
I'isher, MA, were admittcal Fellows of tin; Socu<;ly ; and a paper 
was read, ofwhich the following is a brief* abstract : — 

Aotice <d the Iguanudon, a Fo.s>.d ilerbivormis Reptile found 
in the Sands'tone of Tilg Ue I'orest : by Gidc.on MauU;il, FLS.; 
communicated by Davies Gilbert, lilsq. \ PRS. 

fn the sandstone ol filgate Forest, near Guckbekl, in Sussex, 
which belongs to the iron-sand formation, and forms part of a 
chaiix of hills extending from Hastings to Horsham, are*fumid 
the teeth and a few of the bones of the suhjeut of this paper, 
together with those of a gigantic species 01 crocodile, of the 
tnegalosaurus and the plesiusuui us, and the remains of turtles, 
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birds, and vegetables. The author, some tioie^aice, sent speci- 
mens of the teeth to various naturalists; in particular to M. le 
Baron Cuvier, whose opinion of them coiiijicjed with his own, 
that they beIonp;ed to an extinct herbivorous reptile hitherto 
undescribed. With the assistnnce of Mr. Clift he had subse- 
quently compared them with those of a skeleton of the recent 
Iguana of the West Indies, in the Museum of the Royal College 
of Surgeons, with which he found them to possess a close 
adinity ; and he details, in this notice, the particular results ot 
the comparison ; adverting, als(», to the probable station of the 
extinct animal in tlie order of Saurians. lu'om the affinity 
just incdtioncd, and at the suggestion of the Rev. W. I). 
Conybevare, he had given it the iramo of Iguanodon. On the 
suppositi<m that the proportions of the parts in the extinct 
animal w'ore the same as in the rec*enl, Mr. iVlanlell infers that 
the Iguanodon must have exce(‘ded in size even the megdlosaii- 
rgs, and have been upwards i>f sixty feiit in length. From tlie 
fossils associated with ils r(‘inains, he ca)nclndes, that if an 
amphibious, it was not a luai ine reptile, but inhabited rivers and 
fresh-water lakv.s. Drawings of the teeth and bones of tbe 
Iguanodon were annexed to this cuunuiunication. 

Pv/i. 17. — Capt. .1. Mangles, RN. was admitted a Fellow of the 
Society; and a paper was read, tntilled ;\n I^xperiment.d 
IiKpiiry into the Xatnrt'. of the lladiant Heating Effects from 
Terrestrial Sources; by the llev. Haden Powell, MA. FUS. 

The ohject of this paper is to investigate an inqiortant (jiicstion 
relative to the nature of the heating -efiect, radiated or emitted 
from burning and incandescent bodies. 

The heat from non-luminous sources has been shown by Pro- 
fessor Leslie to be entirely interce|)ted i)y a glass screen ; tin. I 
from luminous hot bodiei^, though in a consideralile degree in- 
tercepted, is yet partially transmitted. M. de la Roche has 
shown, that the part transmitted increases in proportion to the 
part intercepted, as the body under trial approaches nearer its 

K oint of luminosity, or is more perfectly luminous; and both 
I. de la Roche, and his commentators, seem disposed to view 
these results as showing that the efl’ect is due to one simple 
agent, the principle both of light and heat gratlually passing from 
the state of the latter to that of the former, and in proportion 
becoming capable of passing tlirougii glass. This opinion, how- 
ever, is not absolutely jiroved ; and tbe finds nutf/ be explained 
with\>ut adopting it. Luminous hot bodies ntat/ give off, two 
separate sets of rays, or emanations, <ino of light possessing 
an insSeparable heating power like the light of the sun, and 
transmissible thtougii glass; the other, simple radiant heat to- 
tally stopped by glass. To examine which of these hypotheses 
is the true one, was the primary object of the experiments here 
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undertaken* principal experitnents were conducted in this 

manner; two thertooineters, coated bne with smooth black, and 
the other with i\bHrptive white, were exposed together under 
exactly similar circumstances to the radiation from ditterent lu- 
minous hot bodies, such as iron raised to a considerable degree 
of incandescence, and the dame of a lamp. This was done hrst 
with, and then without interposition of a glass screen. 
After allowing lor all the causes of error likely to have affected 
the results, the object was to ol>serve the nttio ot'tlie rates at 
which the two thermometers rose when exposed; and to' com- 
pare it with that shnihirly obtained when they were screened. 
!f the screen (accordmg o. the theory oi‘ de la Roche, &c.) only 
lotercepted a portion of one simple ag(mt, tlie screened effects 
would be merely dimihislied in ahsolntc but would 

remain unaltered in ratio. If this be not f))e case, li will follow, 
that the transmitted portion id* heating influence not only differs 
from the rest in the pro])erty of transinissibility, but also affects 
Mirfaces by a different law. 

In all tile various experiments tried, one tnuform result was 
<»btamed; viz., that tlie screened ratio was much greater than 
the exposed. T^ur example, in one insfaiict . with the flame of 

a lamp the screened ratio was about = * ; tlu! exposed-^™- 

~ iTs * 

The general conclusion deduced is, that the radiant Jieaiing 
iufiuence is the united effect of two distimd. agents ; one is 
simple radiant heat, having the properties of relation to 
and not darkness <d’ colour, and slopped fn/ gtass; the 
other, having relation to ro/oary and transnnthd ]>y glass, which 
may be denominated ‘‘ transmissible heat,'^ or (from its close 
association with light,) “ tin? lieating power of light.” 

The distinct existence of two heating causes in the total 
effect from luminous hot bodies having been' established in the 
first part of this paper, the object of the seioud part is to ascer- 
tain and compare the ratio subsisting between those two parts 
of the heating effect in differeirt instances. The instances tried 
are, the tlarae of a lamp, when tlie combustion was in different 
degrees of completeness; the union of several flames conipared 
with one; the increase of density in a flame; and the different 
^degrees of incandescence in metals. 

In all these instances, a regular increase of ratio was ob- 
served, in correspondence with an increase in the completeness 
of combustion, with the junction of diff erent flames ; with the 
increase of density in a flame; and with the degree of incan- 
descence in metal. 

Similar conclusions were also inferred from the experim^nte 
of Mr. Brande, Count Rumford, &c. 

\fw Series^ voi.. ix . g 
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In the conclusion deduced from the whoW that part of 
the Jieat whicli helonp^s lo the light is jfiown to be de- 
rived frfiiii the hot bodv, and to be* abstracfcd.or made to dis- 
appear iVoiu its sensible temperature, so as not to be given oft' 
as radiant heat, VVe have no riglit to /assume that this portion 
of tin* heat is converted into light. But it is evident that it 
f?\ists ill some slate of very <!lose combination with light; it is 
n(‘v<‘r reiiderfMl sensihh^ till the light is ab.sorbed, as by dark 
coloured bodies. All boditts become luminous by the applica- 
tion of a certain degree of heat. We can then form no other 
conclusion, than that the portion of the heat which is in the 
first instance h>s1, is, in fact, cominunicate<l in some way 
to the Ugiit, and this cian he in no otluo' way than by becoming 
latent in it: and in fact thus giving it the form of light; from 
vvliich It is again given out and nmdered sensible when the. light 
is absorbed, or changes its slate and enters into combinatioT! 
with other bodies. 

'fhis \iew of the subject is applicable to a variety of plimno- 
niena. Those of phospliorescence (hitherto considered so ano* 
inalons) are noticed. Most others are too obvious to require parti- 
ciilari/jng. 

'fiu'se coiu bisions will perhaps be regarded as arguments 
favojtrolthe materiality Of light, it being thus shown to pos - 
sess those piopeities in r(?sp»‘ct to late nt lieat, which would 
belong to a substaiu'c ol* iinnuuist* tc^niiity and elasticity. 

l'eh. 2A , — riie reading was c!oiinneiH*ed of a paper. On th*‘ 
Materno-fotal (‘ncidation; by David U illianis, MD: comniu- 
mcat< (1 by Dr. John rinuiisun. of* Kdinburgh, bUS. 

l.l N N t. A N SOCI 1.1 . 

The sittings of thi' Liimeaii Sfu iety for the Session lS24-o, 
were n*sunied on Nt)v. when tlie following papers were rear! : 

A letter from Mi.J. I)t‘ ( 'arle Sowerbv, b'LS. to Mr. 11. Taylor. 
Sec. LS. stating that many specimens o!‘ a fresh-water shell, 
the mi/tilns po/j///i<trfdtns of (iimdin, which is a native of the Da- 
nube, had lu’cn found attaclird to timber in the (Commercial 
i)i»cks, whf're the sptu ies had probably been brought in timber. 

A Description of three Species of British Birds, two of them 
now to the Ornithology of the British Isles; by N. A. Vigors, 
Jun, Ksq. AM. b'LS. : t:ommunicafed by the Zoological Club. 
The birds described in this paper are, Arithus Itichardif V'ieillot, 
tw'o specimens of which were taken a few' years ago at Kings- 
iandv near London ; an undescribed ScnloptiT shot in Queen's 
County, in I inland, in lS‘J2, and named by Mr. A igors, S, Sa- 
hint : anil Quert/uedn/a g/ocifnns, or the Bimaculated Duck, 
taken in a decoy near Alaldon within these few years. 

A Description of Conania^ a new genus of [>lants ; and of 
a new species of Sietersia: by Mr. D, Don, Librarian to the 
^innean Society. These remarkable plants, belonging to the 
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family of Rosac are contained in an extensive collection from 
Mexico, part of ^l\e Herbarium of Mocinno and 8esse, now in 
the possession cC.n B. Lambert, Esq. VPLS. — Cowania, Char, 
essent. Calyx o-tkliis. Petula T). Ovaria o-7, ovulo erecto. 
Styli terminales, continyi. Acbeniii stylis plmnosis persisteiiti- 

hus aristalii. Lanbryo erectns. -Siecvr$ia pnvtuioxd, foliis 

fascif'iilatis linearibus obtusis sessilibiis intee:ris 3-6-fi(lisve, 
lloribus Milx'orv uibysis, stviis pbniKKsis, rauile iVutiooso. 

Sov, lb. —A letter was n ad iVom John Atkinson, Ks<p FLS. 
to Ale\an<l(*r Maeleay, 1\s(| Soc. LS, ae<*ompanvin^ spt einuMis 
of a beetle fbuiul in a iiuninnv ^eiit ii<iui l'!^v[)t l)y Mr. Salt, and 
recently opein*#! for tin Mumiiiii of tin* Letuls l^hilosophical 
vSociety. 'flu* iinperfV(’tit)n of tiu! einbalininj; appearedj ||0 mdi- 
ca*e tliat I be jH i son bail not betai ot liigb caste* : ibi* tbbis of tbe 
linen in m bicb it was wrapped contamiMl several hundreds i)<‘ the 
larv.n of the beetle, and some of the pei fei't inserts. 

Hesenpfions of several species Intln ito nnpnblisbed of the 
trenns {'oanivlla: bv (leor^i*. Milne, I^sij. I'l.S.: coinmunicated 
by tiie ZooloLiieal ('lub, fb«* new species descaibed in this 
j>aper, were (\ r/i ( cff/tippin, parrn^ 

• iihtiiimi mi/is^ and i tiom Hiazil ; 

and ti tr<nn N« \v Holland; rtmlata n\\i\ ronndt n from 

North y\nu ! ica. 

An Ai'cannit of soim* plants belonuim;* t<> the Natural < Irrler 

• .db*d ])v Dr. Jack t \ 1 1 aiidi ae( a- ; by I'raiicis llannlton, Mi). 
I' LS. 'l’ln‘ sp( cirs <b '>eiibed in tins paper are C.hchun* jitijUnuCy 
(J. ) uhicmuld ^ and ( \ htf if (ihn. 

( )bsorv at i<Mis on ib.e MiJtn iUft Uiftpith /.s of Linmeus ; by the 
Ui'VcIt Sle j)j*ard, M \. I LS.; < • numnmealfMi by tin* Zoo- 
b'^ical ( liil>. Nil. Shej)j>ard i Mndudes, tVoin a parlii'nlar ex;i- 
niiiiation of the svnonv mv , i<e. of this species of Motacilla, that 
H IS tb'* t »i l ater Pt t ! \ cbap> ol Mn:^b^ii w l it (1 s . 

V>e<, T.-Mi. («. !L Soweibv, I'LS. I \bibited some* lb ryls, 
bom tin*, Moriie Momitaiiis, in the coimtv of Down, in Ireland. 

1 bo reading of Dr. Ilaniibon s CoimiM ntarv on the third part 
of the Hortus Malabaricns was continin-d : the followin’^ were 
aiiionjr the jilants, the bistoiy and synonymy of which were 
nivestiiiated : i/adfitt \ili J inldu PftNtffi, Kaiou 

htdil, T,yak(/ M(iv(UHy Aht MantiNy Ainnut Mara/dy Adsjefiy 
Kattp "^I'bJukfij ixc.. 

L)vi\ 21. — A b'ftei from .1, Voiiell, T.sq. A LS. stating that spe- 
cimens of Ardcfi (\ti/fJNVfisis and rantafus riridis had beiai taken 
near Yarmouth, and deposited in the Norwich Afnseuni ^ and 
correcting some erroneous stutemeiits of Bewjck respecting 
kulica aim. 

An Account of a remarkable Fungus; by the Rev. W, Kirby, 
AlA. FK. and LS. Mr. Kirby gives the name of to this 

fungus, and places it between iJathrm and JAhallm, 

g 2 4 , 
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A Description of such Genera and Species ^insects, alluded 
to in the Intrucluction to *}'hitoniology of Messrs. Kirby and 
SpeiKM*, iis appear nut t<» have, been betbrevsn^iciently noticed 
or des< ril>ed ; bv the sioiie anthnr: conuimnieated by the Zoo- 
logical r 

./////. I><, — 1 he re.jfbng vd' the Ue*v. Messrs. R. Shep» 

paro's ana \W White, tr -^ G.\iuhigiie of the Birels of Xorfolk and 
Su(i*>llv, e aninujced ami contiimed during the last Session, was 
Usuiued. 

l\h. i.- Oil 1 1* SLruetuie !»f the Tarsus in the Tetrarnenms 
ainl 'I’l iuierou4‘ ( '«i!e.»pter;i of tie- hheueii haitonioh\fxists ; bv 
\\\S. Mat b( ly, M \. KI.S. 

— 'The Ji'adinii: td’ the l?e\. Messrs. Sheppard’s and 
\V h ite'ai\-> ( '.ilaloLiue ol .N'otojlv and Siltfolk Bird^, aiul that 'd 
f)i. llannhoiiV ^^^Ilm^e^1aly on fin* ihiid ]>ait of the flf)rfu- 
,M a !a ! j »i n u WeMi' efuitinurd. 

A^I UONOMU Al. ^o( II-/I N. 

five tilth Annual (ieneral Meeting id'ilvis Society \sasheldo»i 
tl;e 1 Itli t)f la-bruary, for the purpose of nceiving the report oi 
tin' C'ouiual upon the -^tate id’ tlnr Soeiety’s alfairs, electing 
Otlieers for ifie euMiing year, ike. lb i i y lover of astrouoni\ 
must be gratified to Irani lin'd llie pr»»speritv ofllie Society eon 
tinu<*s to inert a^e ; iud v he hit ( periivd oftlnMiionth at wliich u* 
ret'eived (lie aceount of tin proei'ediugs preclude.^* its insiutio!. 
in the prt stud numht r. 


Artk li: X. 

s< IFA fll’K’ NOTU i:s. 

( ’ll KM IS ri: \ . 

I . On f lh‘ ht gn/>’ of’ •thtained rnt htimidn. 

By M.Ghuunt., 

'Ibn'. heautiful e\periuient^ id* Sir Jaims Hall h’Ave ilemon- 
Jiirated that pulverisiai earhonate of lime, a substance eminently 
decomposable h\ luat, may bt' fused, under great pressure, 
witliout losing its eaihonic m id, aiul utVord whtui cold a solid 
mass similar to marlihn 

In like manner u> it u a^^ lieretofore imagined that that miiu ral 
was nei'esvarilv t*('rmed hv <{epo^^^tion froiu its ac^neous solution, 
and yould by no me. ins be a product of lu at, so at present it is 
generally belitua^d lliat a solid mass of metallic copper capable of 
extension umler the hammer, must have undergone igneous 
fusion, and have ucipiired its cohesion by cooling, topper 
precipitated from its solution by w hatever agent, is always in the 
state of a hue loose powder. The following fact, however, will 
show that an ingot of cupper may be formed via humidu, I am 
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indebted to .iMollerat for the observation, which he commu- 
nicated to me u ihort lime since, my visitiuij his fine mauiw 
factory for makiuji^ vinegar from wood, in Ihirgundy. 

In a series of operations for prejmring sulphate of copper by 
ealcining copper with sulphur, solutions of the sulphate are 
obtained, winch becuim? turbid by the se})aratioii of atnnsoluble 
subsulnhate. They are placed in a tub, half buiii'd in the 
ground, in order to become clear. It is against tin* interior sides 
of this tub, and aUVays at the junction of two slaves that small 
buttons (rliatupi^nons) of inctallic copper art‘ idiserved to b)rm, 
which gradually iucivast* in si/e. anil would doubtless ultimately 
become considiuablc inassrs. I have* siune syecinuuis which 1 
detaclicd from the tub with a poitmu ul the wood adherirug to 
them. . 

Oil one side we iinil tlicst bits of ci>pper inoiddeil on the* 
wood ol tlie tub, whns(‘ >^tri'a^ are impressed on tludr surface ; ou 
the titlier, they Iiavr tiu! form of mamiiiella* with very minute, 
Ijiilliaut, c.r\ .'tallme iact tr^. 

One ‘>(‘ these spreimi'Us wee^h'^ more than To grammes 
(nearly *J* o/. fhiglisli). 

The chemical action by which the copper is revivt^d is easily 
explained, Tiie pr<»to^otlphaf«‘ of c.oppcr w liudi uii(|ucsl ionnbly 
exists in thcr solntiim, m pa'^'sitig to the stale of dculosiilphate, 
iiepusits its basi; which gi\ es up it oxygen and at* id to 1‘orm I lu* new 
salt. It is evident f !mt the u \ ival • 1 I he eopj)e‘r may lx* ellci'ted 
in tills manner w it luuil t he a'>.sistancc? ol an\ iron, and in fart 
t here are no trae< ^ oj i ha f nu { al in t lie ml ei lor of the I nh, J I is 
iiol, liowevcr, tin.' , .ol of the plienomemm tliat appeals to me 
iipj'«'t r<*maikahle, !mi die < olo •'* 01 ^ ac'pmod hv' iht* e*i.>pper so 
jx ceipitated liom ih.e mid' ( o| a solution : a e.)h»-,i.;n xsjiielj is 
so great as to aJlov. tie ms t.d t-* h.* haime^ ii tl in tin* e«)ld and 
reduet d to thin h'a\i-; and wlo'-e sja •;i.i\jt\ i-n ecjiial to 

that of Iuj'ImI eopjx r, \ I/. ^'7^. I iiax e, m *; m 'V ei , fih d a iiioisi*! 
of this coppei', and iia\c poxluc* d a .vinl.u-e as hMlhaiil and Iree 
h'om jiore-, as c:ouid ini\c. h'cen ohtaiiiLd hv similar means with 
an ingot id I’onnmm eoppin. { Xno.ih .s d,i ( himio.) 

J, Note on the J^re^nn e of ’litnnnmi it, Mini. By .M, Vatujuelin. 

.M. \ aiujuelin, at. tlie r< ipu . st ot Mr. l'e>cJiier of Cieneva 
('who eonceive-d tlial lie had lound titanium in several mi(*a.s in 
such quantity as to he an < ntnd ci,i.st it nent (»f tfie niincia)), 
repeated his" ( xju rnmn.t.', lir.d on two v.iiieties <>1‘ mica, and 
aitervvard.^ on man\ oiin in *ail ‘ i v.hich he ih.tectcni the jire- 
seace of titanium, hut in mu v mmnte ofiantity, and in different 
iuoputtion- : tlie li* iiesiin titiiidinu clnl not give mote than one 
per cent, of tiiat meud. 

His mode of analysis wa.s as follows: — He ignited the mica 
(divided into thin huiiiiia*,' and cut very small with u pair of 
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sciftsars), with two parts of caustic potash, for au hour, and 
digested the mass in lOO parts of water. Muriatic acid was 
gradually added to the mixture till it was sli^r jtjy in excess ; the 
solution evaporated slowly to dryness; the residuuiii washed 
with cold water, and the silic a separated l)y the hlter. 

If the silica was colourtMl, which oheu happened, he dit^ested 
it in cold muriatic acid dilut(‘d with 10 parts ol’ wattn*, till it 
became white ; it was thcai washed, and while still moist hcjiled 
in stroriij^ muriatic, acid. I'hc llcpiid was fhcn eva|)orated trj 
expel the grcNiti r part ot' the acid, diluted and Hltored , and the 
solution, contiiiuin ‘4 only a sli«j;ht c*xcess of acid, treatcid with an 
infusion of i^aKs. If titaninm was present the solution tirst 
assumed a ycdlowisli red eolonr, and soon afterwards lannate of 
titaiiiiiitf separated in thiktjs oftlu'sauu* colour. 

'fhe muriate of titanium is so easily dccomposeil by heat, tiuit 
in general the greater part of the metal is t’omid with the silica, 
which should always l»c carel'nilv t‘\amined in all atialvses in 
which titanium may l>r cvpccti.'fl to he* discoveri'd. It‘, on the 
other hand, tht* cva[)matioii have liof Ixten carrii *d far enough, a 
portioii mav remain lu solution m tlu' \\ashiii‘.:s «»f tin,* silu‘a, Ti> 
he eertain, preeipitate the solution by ammonia, wash the preci • 
pitati*. and digt'^t it in I'austie. potasli, wliicdi will dissolve the 
alumina, and the o\i(l< (tf titaminu, and tin* latter may then la. 
separatetl hy sajuratnej fin,* alkali with muriatie. acid, and pr(,*ei- 
pitution l)y iniusion ol galls. 

Nearly two yi*ars sinc<*, I examiin-d a d<nk hiown miea, iiom 
Siberia, fur tilannnn, wifliout linding the h ast traci* of that 
metal. — C. 

\\ I \ f. II A . 

d. I Iti/ 

Dr. Wernekinek, oi (licNst n, has pnhhslu tl a description and 
analysis of a nevv \ain*ty of this luiiieiai in which the ban/te^ is 


replaced hy lime. It.- constitnenf ", according to liis analysis, 
are : 

Silica oihOT 

Alumina ‘JlSU 

lame 

Barytes 0*39 

Oxides ofinm and manganese thoh* 

Water 17*09 


. 99*09 

It is found in a hasaltic amygdaloid, near the village of Aniie- 
rode, at the distance of about a mile from (i lessen. It always 
occurs in regular crystals, and the only crystiiiiine form under 
which it has been hitherto observed is a perfect square prism, 
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terminated by. X four- sided acumiiiation^ whose sides rest upon 
the edges of tUe’ '^rism. The lateral planes of the prism are in 
every respect and none of them are streaked. Some- 

times these prisms are found combined together in the form of 
twin crystals. 

The ordinary hanuotoine he found to be composed of 


Silica 

Alumina.* 

Barytes 

JJine I *08 

Oxides of iron and manganese 0*8r> 

Water 


J)8*91 


The 8j)e<*.imeii which lie aiialy/ed was obtained from the Schif- 
fenherg, a hill in tin- lu ighhonrhood nl’t iicssen. Like the pre- 
ceding, its crystal is a s<jnarc prisin, but il prcsiuits itself iiiuh'r 
a variety of luodihcations. Its matrix is also a basaltii* amyg- 
daloid. 

I'he cuh*areous barmotonie ajiju'ars from Iun analysis t(» be a 
compound of o atoms <»f hisilit ait* of alumina -p I atom ofcpia- 
drosilicatt? oriinm -i- ^ atoms nf water. 1'hc harylic Jiannotome 
appears to r'ontaln a similar number of tifoms of* bisilicati? of 
alumina and oi' watm, < (uubined with an atom of <piadrosilicale 
or trisilicate uf laii ytes. A nnah-n <ler Bliysik.) 

A. erims Snlj/hutrf af Zinc, 

, A specimen ofeornmon filendt', <d* a ri'ddish ('olour, passing 
into IcmJ gr«‘V, was tnund hv Dr. R. Bramic s lo he composed of" 

Sulphur i>d*8!fS 

/inc oH* I fA) 

Ladniium 

Iron 7*t;‘J8 


I0()*r>48 

('frominsdortV-v Neucs Journal dcr l^iiarmac.ie.) 

A. Snlphtuct (>/ l.cnd and An^imoni^ , 

Trommsdt 'rtf found a specimen of’ this ore to be composed of 

Su![)hiir !20‘y 

Antirnonv :J2*4 

Lead. . 49*0 . 

Iron . 4*0 

Alanganesc 2*0 

Lopper l*0 

Loss , . . • 0*7 


100*0 
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The eoeciKuen had a colour intermediate beti^en steel g^rey 
and leaa grey^ and an uneren fracture ; it h|^ no tendency to 
soil^ and was moderately hard. Sp. gr. P477. Before the 
blowpipe it decrepitated strongly, and afterwards fused with 
great facility. — (Tronunsdorffs Neues Journal der Pharmacie.) 

M I .S < • K M/ A N KO U S . 

6. The Brilhh Musennt. — Mr, Goodwyi/$ Manuscripts, 

Those who arc interested in iiialheinatical computations, and 
the tahuiatioa of their results for practical purposes, will learn 
with pleasure that the curious and exteubive tables of the late 
Henn/ (sotuhn/n, Ksq, of maekheath, liavo, by the advice of 
Dr. firegory, l^rof ssor of Matheniatic.'^ in the Koyal Militarv 
Academy, Keen deposited by Mr. (b/odwyn’s family in tie* 
library of the British Aluscunn. I’he followung copy of Di. 
CJregory^s account ot‘ tlu; general nahnc of the manuscripts will 
serve to convey tin* requisite! information to otir readers. 

The late Henry (looduyn, T‘\cp »>f Blacklieath, l)eiiig fbi 
several years kept by ill lieallh from the more active purs\iit> 
of life, devoted a gre^b p<nlii>n of his tinu* to the most labo- 
rious computations, urany of tliem relating to U>pics and leading 
to results that are exceedingly cuiions and interesting: — some to 
anniuti<\s ; otlnas, t(j f hede t ermination ofpow ers andioots ; several 
oftheselie a])pli('(l to j)riu'tieal impniii s relati\o to interest, and 
others !») the rcdu(dn)n and vompari^on oi* weights jind mea- 
sures, whether British or !'\>reign ; and t > the formation of a 
general systtun; and othcis he ii-ndered ap|)li<'able to the )uh > 
of mensuration, and to still higher inquiries among mathemati- 
cians. 

In tlie pursuit <»r tin it '^oan hes, he developed various in- 
teresting properties, indicative of ilie mutual connection be- 
tween circulating decimals and piime numbers entering either 
simply or compositely intv» the ilenominators of fractions k - 
spectively equivalent to tliose decimals ; of uhich properties 
Muine have been loing knoun to mathematicians, while othtus 
had almost, if nt>t altugether, i‘scaptHl their !u»tlcc, A l*i!\v of 
these are explained in the cpiarto ujjpendix to the pamphlet to 
which this paper is attached and, in that appendix, one of 
Mr. Goodwyn’s ingenious improvements in coniputalion is 
described and a])pli<:<.l. 

The results of his persevering and long-continued labours 
have, as yet, been only very nartially laid btdore the public in a 
few detached pamphlets, vtJIuuves, &c., copit> of all which are 
lierewith transmitted : but, his two works of greatest labour, the 
one denominated A Tahie of com pteU* Decimal duotients ; and 
the other, Tnbnhui Series Decimul Quotients Jhr all the 

♦ Entitled The First Centenary of a Concise and Cseful Tatde of Complete De- 
cimal Quotients/* with a Specimen of A Tabular Series,” ^c. 
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Proper Vu/giif^^,^^ractiom, of which, when in their lowest terms, 
neither the ntn'^erator, nor the denominator i» ^eater than 
1,C)00, still rem^i in manuscript. The former of these is 
comprised in four folio volumes of manuscript , lettered Talde of 
Complete Quotients. Mr. Goodwvn had finished their compu- 
tation ; and, by subso(}Tient ealeulations, had nearly, ifnoten- 
lirelv, verified the correctness of the whole. lie had, also, 
advanced considcrahly, in the computation of the 'Vabntuv 
Series, the results* bein^' entered, and duly urrunj^ed, in five 
voluTues large quarto; in the last of wliich, however, the pfat-^ 
form oi his labour is above* exhibited. A <*oriiparisoii of the re- 
spective manuSe.rij^ts with the two royal octavo printed 
volumes, (.iititled I'attlr of the Circtes, and I’alntlar Scries, and 
with the (juiirio painpliiel, to whieli this is annexe<l, will enable 
any competent judge to appreciate the cxlimt of these <*lasses 
of Mr. (foodvvyu’s labours, tiu'ir utility, and the comparative 
valufMif those portions which still remain unpul)lishcd. 

Mr. (joodwyn’s family, anxion.^tu i onsjgn tlu*se niamtscriptH 
of their revered ixdativi.* to some iiistifnlion where* thev may bo 
occasionally consulted (>y tin* fiiemls and promot»*rs of mathe- 
matical science, do now, with tlu* consemt (d‘ tin* trustees of 
the British Museum, deposit them m the library of that mag- 
nific.cnt iintioiuil institution. 


Hoy (if Mi/ it (in/ 

y<n . ' 


( >i.j \ rn I S (iii KOOKY. 


7. Import out W o) k OH ViOicliolooif . 

Messrj. Sow’crbv have! reeently isMied a piospectusof n now 
work, which has lontr been wantme; in this interesting branch 
of natural histcu v. fhey ])ri.*posi‘ to publish in (piarlerly num- 
bers, descriptions, wiili colomed of all the known s[K2cies 

of recent shells. Tin* first number w ill appear as soon an l()(t 
subscribers shall ha\e siunibed their int» ntion of jiatronf/iug 
the work, winch, fr<jm tin* acknow baj^rd abilities of the 
authors, will (we liavi? no doji!>< ; wry m>on be done. The 
descriptions wall ta; givt^nby .Mr. G. B. Sowerby in l/.Uin and 
Knglish, together wiib sm*li observation*' as may be required, 
and the figures by Mr. .!. D. (’. Si*wcrby. 'I'he wiirk will be 

E rin ted on royal quarto, and each number will <!Oiitain about 18 
ighly finished plates, coloured from nature, and comprise about 
loo species; so that, wlnm comph te, there will be descriptions 
and figures of about 3,0 )0 spocies. Thr* authors are placed in cir- 
cumstances peculiarly lavourable to the production of a work 
of this kind, from the sah‘ of the celebrated TanketvHle col- 
lection having l)etii entiusted to Mr. G. Sowt rby, the pos- 
session of whicli, though necessarily only^ior a .short time, will 
enable then) to secure dravvnigs and desoription.s of many shells 
that could not otherwise be easily obtained. In addition to this. 
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the private collection of the authors, the immensa^umber of spe- 
cies contained in the collection, late the propejj^ of Mr. George 
Humphrey, and the free access wiiich the /wj^erality of their 
firienas allows to various other cabinets, will enable them to 
render the above work by far the most splendid and complete of 
its kind. 

8. Electrical Conducting Power of Melted Resinous Bodies^ 

It is commonly stated, that melted resins become good con* 
diictors of electricity anA freely pillow of its transmission. The 
following experiments were made with the view of determining 
to what extent they possess this property. 

Common resin, shell lac, asphaltuin, bees-wax, red and black 
•ealing«wux were melted in separate glass tubes, fitted with 
wires for taking the electric spark : they all slowly and with 
difficulty drew off the cliarge of a jar, and not with the facility 
usually supposed. Tlie melted contents of the same tubes 
acted as non-conductors when made part of the voltaic circuit. 

Several thin glass tubes (previously tried by metallic coatings), 
were coated outside with copper foil, and about half filled with 
the melted substances, having wires clipping into them, similar 
to small leydea phials. The resinous coating, however, distri- 
buted no charge over the interior of the glass tubes, when con- 
nected with the machine, which would have been the case with 
conductors. 

Upon I’emoving the copper coatings and wires, substituting 
pointed wires bent at right angles, resting against the interior 
of the glass tube beneath the melted bodies, and suspending 
them successively from an electrical conductor, placing a metal? 
lie rod oUti^ide opposite the points, sparks passed in all cases per- 
forating the glass . 

Thelast C^es would indicate that melted resinous bodies are 
not conductor, and the results obtained in the first instunee 
may possibly be referred to heated air about the apparatus. T.G, 
— (Journal of Science.) 

9. JLectures on the Phwnomena and History of Igneous Ale/eors 

and Meteorites, 

E. W, Brayley, Juii. ALS., will shortly commence, at the 
Russel Institution, Great Coram-street, a Course of Lectures on 
the Pbasnomena and History of Igneous Meteors and Meteorites, 
illustrated by a series t>f tiunsparent diagrams of Meteors, an 
extensive coHection of Meteorites, and various experiments in 
Chemis^.ry and Natural Philosophy. 
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Article *XI. 

,NE\V SCIENTIFIC BOOKS. 

FHIIPARtNG FOR PUBUCATION. 

Principles of Political Economy and Population, including an Exa- 
mination of Malthus^s Essay. Hy John M^lniscon. 

A new and enlarged edition of Dr, ProuPs Inquiry into the Nature 
and IVeatment of CaJcuhis, &c. will shortly be ready for publication* 

The Present State of the Mines in Mexico, Chile, Peru, and Brazil* 
12mo. 

Practical Chemical Mineralogy. IW IVederick Joyce, 

A Voyage in IS‘^8, I S‘i4, containing an Examination of the 

Antarctic Sea, to the Seventy- fourth Degree of Latitude; and a Visit 
to Terra del Fuego. By .fames W eddell. 8vo. 

JUST I'criu.isit J.i>. 

A Lecture on the Origin, IVogress, ivc. of Shipping and Coinnierce* 
delivered at the Bristtil Philo.^ophical and Literary Society. By 
Charles Pope, Esq. l,s. (?/'/. 

A System of l^athological and Operative Surgery. By Robert 
Allan, FUSE. &c. Vol. 8. 

Evils of Quarantine laiws and Non-existence of Pestilential Conta- 
gion. By Charles Maclean, M 1). Second Edition. 8vo. 15.v. 

Sfiaw’N (fcncral /oology. Vtil. It:?. 

'file Botanic (warden, or .Magazine of* Hardy Flower Plants. By B. 
Maund. Nos. Lund 11. ^^ilh i’our coloured Figures, post 410. l/. 
foolscap ito. 1/. 

Lnwiii's C’ompanion ol* Medicine. Svo, 

Parry's Pathology . Vol. J. Hvo. 14.v. 

Testiuionies in favonr of Salt a.*; a Manure, and as a Condiment for 
the Horse, Cow , and Sheej). liy the Rev. B. Dacre, ALS. 8vo. 6,?. 

Narrative of tlie Lnsuccessfol Attempt to reach Repulse Bay. With 
a Chart, and J'^ngravingh h\ Mndeii. By Cant. Lyon, UN. IO.v. 6c/. 

Observations on » (General Iron Railway, or laiod Steam Conveyance, 
&c. By Thomas Gray. Mfrh Edition, enlarged. Hvo. 8,<. 6a, 

Cards of Euclid. By the Kuv, J. Itrassc. 5.v.6r/. in a Case. 


Article XII. 

N1-:\V PATIENTS. 

C. lleatborn, Maid.stone, lime- burner, for his method qf constructing 
and erecting a furnace, or kiln, for the more speedy, niore ctfectually* 
and more economically*^ manufacturing of lime, by means of a|>plying, 
directing, and limiting, or regulating the flame ant? heat arising in the 
manufacturing or burning coal into coke, and thus making linie and 
coke in one and the same building, and at one and the same time. — 
Nov. 11. 
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W* Leathy, (ireat Guildford-street, South war engineer, lor 
iuiprovcinents in the niachiiiery u&^ed in making bn^s, and improve- 
menu in drying bricks, by means of flues and steajp. — Nov. 11. 

P. iininet, VVimpoIc-street, C uvendisli-squarc, 'merchant, for a fur- 
nace made upon a new construction. — Nov. 11. • 

J. C, Duniell, Stoke, Wilts, clothier, for .improvements in dre.^ising 
woollen elotli. — Nov. 20. 

I. Taylor, jnn. (flipping Ongur, Kssex, for acock or tap for drawing 
off liquids. — Nov. 20, 

W. Uhudes, lloxton, brick^riiaker, for his improvement in the 
construction of cLiinps for burning raw bricks. — Nov. 20. 

L. i.iainbert, C’cnmon -street, for impiovements in tlie material and 
uiauufacture of' paper. — Nov. 

S. Wilson, Slreatbaiu. Surrey, for a new manufacture of studi with 
transparent an<l coloured figures. — Nov. 2.1. 

V\'. S. Hurnett, New J.ondon-^^rt et, merchant, for improvements In 
ships* tackle. — Nov. 2,1. 

J. Osbaldeston, Shiii- l*row within lllackburn, Lancashire, lalico- 
wcaver, for his iinpr<»ved method of* making healds to be made in the- 
weaving of cotton, .-ilL, woollen, and other elolhs. — Nov. 2f>. 

T. Hancock, (iosweil Mmvs, ( loswell-strcet, piatent cock munufae* 
turer, fur his method of making i»r maimfaeturing an article whicli may 
be in many inslaneis substiinted for ieatlier, and be applied t<» 
Other useful purpijses. - Nov, 2fb 

W, Furnival, Anderton, ^'heshiri-, suit manufacturer, for improve- 
ments in the manuraetur;’ of* salt. Dee. 4. 

W. VV'. Voung, N\*vvton Nottagi’, (iIanlorg:u^^hire, engineer, for 
improvements in maimfaeturing salt, [»arr cif w liich impiovenuaits arc 
applicable to other u.selul pnrpose>. — Dee 1. 

J, II. Suworkrop, N'ine-utreet, ?vIinoiies, merchant, for an apparatus 
or machine, which lie tienominate.s A ihennopliore, or a portable- 
mineral i>r river- water hnth and iineii warnn r mud also for other appa- 
ratus or machines connteted tlnMcwilh for tillering und heuting water. 
^Dec. 4. 

Ci. Wycherley, \\ hitchureli, Salop, sachUer, lor improvements in 
making and constructing saildles. aiul .si.ic-.satldles.- — Dee. 1. 

U. Dickenson, Park-siieet, Soutljwark, Surrey, fiO hi,s improved air- 
chamber for various purposes. — Dee. 7- 

J. Thompson, Pembroke-plav e, I’iiulieo, for his improved mode oi‘ 
making cast-steel. — Dee. 

R, Bowman, Aberdeen, chain -cable maker, for his improved appa- 
ratus for stopping, relea.sing, ami regulating chain and other cables of 
vesstds. — Dec. S>. 

W. Moult, Lambeth, engineer, for his improvement in working 
water-wheels. — Dec. U. 

Sir VV^ Congreve, Cccil-strcet, Strand, for his improved gas-meter. 
-r^Dec. 14*. 

S» DftVis* l.’pper East Smithlicid, gun-Iock-inakcr, for improvements 
in guns and other lire-arms. — Dec. IS. 

U, Gordon, Bnsinghall-strect, London, foriniproveincnts in carriages 
or oibor inachioes to be iiioyed or propelled by mechanical means. — 
Dec. IB. 
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S. Roberts, "P;irke Grange, iK'ar ShefficKl, silver-plater, for his 
iinprovcMiumt in t, i* inanulncture of pUucd goods of various descrip^ 
lions.— Dec. IS. 

1’. J. li. V'. ('iorkcMiwell Ciretm, for iniprovcmonts in looms 

or niacIiiiuM V for weaving various sorts ofclotlis or fabrics — Doc IK* 

J. (iardiier, smith, andji.1. Herbert, carpcnti r, both of St. I.t^oimrds, 
( tioucestorshirc, for iinprovenients on machines for shc*nring or cropping 
woollen eloihs. — Dec. !•'. 

\V. In Snowdt i», Oxl*ord-.str. et, inaeliinlst, for Jh.s invented wheel- 
wa\ and its carriage for the eonve yanee ot* passengtas, increhandizo, 
anii i>lher tilings along roads, rail, and otlu r ways, either on a level or 
inclined plane, ami applieabh’ to i>thcr pnrpo>c''‘.- - 1 )t?c. |K. 

d. W'eiss, Strand, .sureic;ii*iit Irmnent m:ik< r ;ind cuth^r, for improve- 
menu on exhausting, injt cting. or eondeioing pumps or springs, and 
on the apparatus eannecied therewith, w liieh improvements are 
applicable to various useful pnrj.o es. — Dee. is. 

d. and W . n. Deykin, Ibrniiugham. hntton-makors, for an improve- 
ment in the mannfat ture of n ilif arv aiuni*. t'v\ buttons, — Dec. Cift. 

D. Staftbrd, Liverpool, for improvrim nts on earriag(*-'. — D«*c. * 2 ^. 

S. Denison, i.eeds, wdiifcsmiili. and d. Harris, Lt t <ls. ])aper>mou]d- 
maker, I'or iin[)rovenu nts in maelhiuax I'ortln' ]>nrpo.st‘of making wove 
and laid paper. — dan. L IS'?."). 

L, Krard, (ireat !VIar]lmrongh-"-t na t, musical-iustrnment maker, for 
im)>rov(MU(’nts in piano-fortt's. - dan. .1. 

.\. d'illoch, f.L D. of Llington, for improvtaneaits In the steaoi- 
ciudm^ or ajiparatus <*onM<*etcd therewith — dan. J 1. 

\V, Henson and \N . dael-xu:, \\ oret'stcr, ).ie»*-inannfa('tnrerK, for 
improvements in niaehim rv lor making; Itobhimiu t. — dan. I I. 

(L Gurne\. .\ rg\ le-stre<‘t, Ifanover-sijuare/Mirgcon, for his im- 
proved tinger-keyi d n'.i.'‘ieal instrument, in thi* use of whieJi a per- 
^fbrnu r is enahled to hold or proh>j'g the imtcs, and tt) increase or 
nioditV the ton(\ — d m. I 1, 

1’. G. SpiLsbiiry, L(.*ek, StaHbnKhire. silk-inanuhicturer, for improve- 
ments in w caving.— dan. I !. 

W', Hirst, Leeds, cloth-manufaclun r, for improvements in spinning 
and hliabbing machines. — dan. ! i. 

d. F. Smith, Dnnston Half. ( he'iterfield, for improvementM in the 
prepar.nion of slivers or tops fr<»m wofil, cotton, or other fibrous niato* 
rials — dan. 1 1. 

d. F. Smith, Diin.-tou Hall, ( hrstertield, for improvements in dress- 
ing and finishing woollen elottcs.— Jan. I I . 

J. F. Alice, Marchwood, Southampton, for a process by which 
jdanks and other scantlings of wood w ill he pr(*vente<J from shrinking, 
ami will be altered and uiaterialty improved in tlieir durability, close- 
ness td’grain, and power of resl.'‘‘ing inoi.'iture, .''O as to render the Hame 
hotter adapted for ship-hniidin;*, ami other building purpose***, for furni- 
ture am] other purposes wlH*re close or compact wood is desirable ; 
insomuch that the w'ood so prepared will become a new Article of 
commerce uml manufacture, which he intend.s Iralliiig •* condensed 
W'ood.'* — Jan. 1 1 . 

(j. Sayner, flunslet, Yorkshire, dyer, and J. (ireenwood, Gomersall, 
in the said county, niachiifc-niaker, for irnprovcnienU in the mode of 
sawung wood by iniicliincry. — .fan. 1 1 . 
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T. Magralh, Dublin, for his composition to prcs^ve animal and 
vegetable substances. — Jun. II. / 

T. Magratli, Dublin, for his improved apparatu|^r conducting and 
containing water and other fluids, and preserving ibe same from the 
cdects of frost. — Jan. 1 1. 

J. Phipps, Upper J'hamcs- street, statiouor, and C. Phipps, River, 
Kent, paper*iuakcr, for improvements in niachincT}'^ for making paper. 
— Jan. 1 I . 

VV. 8. Barnet, London-street. for anew method v'f lessening the drill 
of ships ut sea, ami proii t ting them in gales of wind. — Jan. 1 I . 

J. Andrew, (J. l arlton, ajul .1. Sliepley, Oumpshull. near Manches- 
ter, cotton-hpiiiriers, for iiiij)rovenients in the machine used for throstle 
and water spinning of tlire.ul or yarn, which improved machine is so 
constructed as to perform tlie operations of sizing and twisting in or 
otherwiftC removing the superdnoiis fibres, aii/l of preparing a roving 
for the* same. — Jan. I I. 

J. ileathcoat, 'riverton, fa(.‘e-m:umfaclurer, for improvements in 
machinery for making bolJ)i»i-iu‘t. — Jan. 12. 

VV. But>th and Al. Baliev, ( ’oiiglet<»n, CJieshirc?, inaeiiinists, for 
improvements in s]>inning. doubling, throwing, and twisting .sil^, wool, 
cotton, dax, &c. — Jan. l:i. 

J. Lockett, ManClu'ster, engraver to ealieo-]>rinters, and copper- 
roller manufacturer, ibr iinproveinents in producin-c a neb or vlob ii, 
the shell or cylinder, made of copper or other metal, used in the print- 
ing of calico. — Jail. 14. 

VV. Rudder,, Kghaston, Birmingham, cock-founder, for improvements 
in cocks. — Jan. IB. 

VV. (.'hurch, Birmingham, for improvements in casting cylindei^, 
tubes, and other articles of iron' and other metals. — Jati IN. 

F, Melville, Argyle-street, (iIa.sgou\ piano*f<»rte maker, for his im- 
proved method of .securing the small piuno-fortCvH from the injuries to 
which they are liable from the tension of tlir strings. — .Jan. IN. 

E. Lees an<l Ci. Harrison, brick-makors, Little 1 burrock, E.sgev, for 
an improved method of making bricks, tile*s, — I’cb. 1. 

J. Thin, Edinburgh, architect, for a method of constructing a 
roasting jack. — Feb. 1. 

S. Crosley, Cottage-lane," Cily-roafl, for certain apparatus for mea- 
suring and registering the rjuantity ot’ iiipiids passing from one place 
to another. — Feb. 1. 

8. Croslejf, Cottage-lane, taty-roail, for an improvement in the con- 
struction ot gas regulators of governors, — Feb. U 

T. Burstail, Bankside, Southwark,^ and .f. Hill, (ireenvNich, engi- 
neers, for a locomotive cam -carriage — Feb, 8. 

G. Augustus Lamb, Dl). Rye, Sussex, for a new composition of 
malt and — Feb- 10. 

R* Bad w«ul,j tin, Leek, 8taffordshire, silk -manufacturer, for improve- 
meulg in the winding, doubling, spinning, throwing, or twu’sting of sdk, 
wool, cotton, &c. — Feb. 10* 

J. Heathcoat« TiVI?ru>n, Devonshire^ lace-manuractuter,f^ improve- 
menU on the method of nianuniciuring silk. — Feb. 1 1. 



1825 .] 


Mr. Howard's Meteorological Journal. 


239 


Article XIII. 

METEOROLOGICAL TARLE. 


l«Si. j Wind. ■ 

HI Mon.j 
Jan. 1' W 

Cl W 
:VS W, 

4 W 
5; N 

6i N 
71 W 
8i N , 
91 N W 
io| N 
IliN 'V 
ICiN VV 
i;VN W; 
t-tl W 1 
\b W : 
16,S W 
17 N W: 
l.s S 
,;)S W 
‘.M’ N W 
Cl N I'-' 

O.J X I' 

N 

!2+' N 
C .5 N W 
7(i S 
27 S W 
2S N 

29 Var. 

30 W 

31 W 


Hakomktf.r. 
Max. I Min. 


Thermohfter. 
Max. iVtin- 


:vv4S 

30-48 

3078 I 
30 78 ' 

3<»'8.0 
30\S<) 
30' 8() 
3()-80 
:M 70 
30 33 
30 41 

:-.()-04 

‘J!) 70 

50* IL» 

.30*3 I 

3o;:4 

30“J3 

3(V'20 

3o*’Jl 

3()*<iS 


30-15 
.30- 1 5 
3il-ll 
30 1 1 
3()()0 
30(.>5 

30 7f> 
30-8.0 
30-H(> 
30 SO 

3070 

30 >3 
30 41 
3iK)‘2 

30 0*2 
20*02 
!2<)*02 
20*0.'i 
20*70 
'2.0-0: 
30 10 

30-23 

‘2.0’S5 

CO'Sj 

30‘20. 

30-68 


54 

45 

54 

53 

37 

4.0 

45 

4*2 

4*2 

50 

42 

4 S 

5<l 

V2 

42 

43 
1 (> 

42 
30 
12 

43 
41 
40 

40 

40 

40 

51 

44 


42 

3.5 
30 
32 

2.5 
25 
32 
32 
;)S 

3.5 
20 
32 

37 

3.0 

32 

31 

:i7 

30 

31 

Mi 

.32 

32 

31 
;'>2 
27 
.12 

32 
24 


Kvup. j Rain. 

05 
t() 


•47 


07 

— : 03 

— 35 

Z ; oo 


•45 


15 

07 


;i0 

30 () 4 

38 . 

24 i 

1 — ' 


30 04 

30-60 ! 

43 • 

3S 


01 

. % 

30*(i0 

; ao-27 

. 50 

44 


30 80 

j 29-6‘2 

.54 

1 2+ 

•92 

9& 


StfrenuU » induded in the nat foUowing oi»erv.oon. 
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RE3Jr4iRKS. 

¥\tst I'inc. U*- 4, Fine. 0. M'hitc fto^U and t’l^gy 

morning: fine day. “• riniidy. H. "WMy fine day, *1. Cloudy. 10, Overcast. 
II. Ditto. 1*?. Foggy: {'looiuy* 1-^1, 11. Oloomy. 15. (tltxnny: fine aftcmfxm. 
IH, Overeast; sluHvery. 17. Fine. IS. Rainy morning: wind high: rainy 
ll>. Fine. ~0. Fine; .some rain at nighu 21, 22. i.hmdy. 2.'i. Cloudy: cold. 
2ll. Cloudy. 25. Fine.” 26. Driz/dy. 27. Fine. 28. Cery fine. 29. Hoar frost 
and fog. .SO. Cloudy. 31, Cloudy. 


RF.'>rLTS. 

Winds : N, 7 ; NF. 2 ; S, 2 ; S\V, 4 ; \\\ S ; .VW, 7 ; Var. I. 


Barometer ; Mean heij^hr 

For the month 30*376 inche*. 

Ftnr thelrtpar pcruKl, ending the lUh. . 30*240 

For 13 dftys, ending the b'tU (.mooo north) 30*401 

For 1 1 days, ending the 22d ^luoon souUi^ 30*279 

Thennometer: Mean height 

Fof the luotuli 38*396^ 

.. For the lunar period 42*258 

For 29 day«4 tlic mui in i'ajjiricorn 39*554 

Ev«|io>niti0n. 0*92 in. 

Raia 0-«5 


LiAm*or9, StrntJ^Sy month, 99, IRSA. R. HOW ARP. 
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Article 1* 

On the OrJi^in of AHn rial and Diluvial l\)rmatious, 

ES}’’ Proliissiir Sedgwick. 

(To the Editors of the Annals of Philosophy^) 
(iENTLEMEX, Trinity March 11, 1855. 

1'mi: existence of widely extended masses of incoherent mate- 
rials separating the vegf table soil from tlie solid strata of the 
earth, is a fact which fon:(js it^^/lf upon the attention of every 
jn.u’tical geologist, fhese materials liuve formally years been 
divided into two classes. The* first composed of a series of 
deposits originating in such causes as are now in daily action* 
'^I'he second coinp(»sed of various inateriais irregularly heaped 
trpgether, often transported from considerable distances, and 
snppitscd to have originated in s<mie great irregular inundation* 
Sim-e the ])uhlication of Cuvita's great work on fossil cpiadrii- 
peds, this distinction bus bet n very generally admitted ; espe- 
cially as it seemed to be completely borne out by tlie zoological 
phenomena exhibited by tin* two separate classes of deposits. 

Prof. Pucklund was, I bc’heve, the first geologist who adopted 
tlie terms ililuviuni and alinvinttty (litux'ial detritus and post^ 
diltfvial detritus to dej?ignat(‘ the two classes (»f phenomena 
above alluded to. The propriety of this separation has been 
since confirmed by a long series of wcll-condncted obBervations ; 
and by the ini cresting di.'sct»v eries brought to light by the same 
author within the Hast four years, some important errors have 
been corrected, ^iid the whole subject has assumed a form anJ 
a consistency which it niupiestionably never had before. i?ince 
the publication of the Ileliquia? Diluviaiue/* objections 

liave been urged against the opinions advanced in that work. 
The greater part of the objectors are undeserving of any animad- 
version, as they appear entirely ignorant of the very elements of 
geology, and far too imperfectly acquainted with the facts about 
which they write to have it in their power to turn them to any 
Sexr Series, vof,. ix. a 
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account, or to draw a sin^W just conclusion from them. This 
censure does not, however, apply equally to t^m all. A writer 
in the two last numbers ot'the lidinburj^h Philosophical Journal 
considers the present classification of the >np€:rficial detrl/ns i.i 
the earth to be lonnded on an imperfect induction, and to be 
contradicted, or at least invalidaied, by tiie distribution of the 
oif^anic remains contained in it. 'llioui^b 1 am opposed to inanv 
of the conclusions of this author, and think that lie has been 
misled from a want of*a mon; t‘\t(;ii<led kno\vled;^ii of the pluaio** 
menu in (picstion, yet ! willin^lv allow that his art:;um(mts an* 
adduced with a sincert* lovti of tiutli, aiul that his facts and 
inferences are entitled to -a (‘undid examination, h, is nut, how- 
ever, my intention fornrally to enter tin* field of controvers\ . 
Prof, ihickland is I’ar too .'^<‘cin*‘ in his position, and incompa- 
rably too wtdl ariiK'd to lu'ed anv such assistance*. 

'flic words nUnvHil and iiilnria/ {/rfri/ns desi^niite ce rtain 
classes of [ilK iioineiia winch at (he same time have *a distinct 
character, and heloiiL: t<v distinct ejiochs. The pioprii ty of this 
assumption can rmly he made tnit by direct observation, li it. 
iqipear that (/////(vd/ fi»rmatii>ns commonly rest on fliinvia/ : that 
the converse is never tnn ; and that the tw(» formations in^vtr 
Tilternale : then tht‘ distinct ion just allmU d to is complet(;ly made 
out, and rests on <\\actlv tin? same evidinctj ns the ordt'r of 
superposition of any known strata. W\) may fiirtlu*!* ohsi ive 
that this coni'lusinu is (piitt! independent of any /oolooical 
arranttmuenls. Wlicn tin* order of su[ierpoNilion has been once 
made out, we may tlu n proce(‘(i to examiin* the y.0ol(»o icitl pheno- 
mena of each snect'ssiva' <h p{»vit. Peibre that tinu*, orL;anie 
remains, however interesting- in th('ms(d\ es, eonyc*v iiillo infinni- 
utioii respt'ctimj; the li'vohnlons to \\hi<di tln t arth's surface has 
been suhjecteni. it has In'cn aln'ady ohser\ ed that the wuials 
(iiiuvini (Ictnttis were applied to certain materials hron^vlit intc> 
their present sit\iation Ity orcat irrei;*nlar inundations. In what 
sense all diluvial formations may he (‘onsuhred conteinpoi ane- 
mis ; to what extt nt, and in what manner, diluvial toru‘nls lia\e 
acted oil the eartIPs surfaee, aie simply (|uestiv»ns nf fact to he 
determined by physical cvidenct*, and liy physical evidence 
alone, 

I'he truth of any physical phenomenon (‘an only lit* made out 
by physical cvidenct , and no aippeal ouuht to be made to anv 
Other authority before that <‘\idenco has been compIct(*iy inve-- 
tig;ated. It is then obv i<)us that e\» ly conclusion lesjn c tini; the 
elftssrfit'atiou of formal ion.s, ^»fuiiatevcr au:c, can onlv Vt st on tin* 
evidence alforded by dir(*( t i»bsi*rv alivins. I'or tins reason, I 
have drawn up, for in>t!ti«»u in the o/’ J V.oV an 
accomrt of s»>me of \\\v, ail uriui ami uihtviai deposits which I 
have liad uu opporlnnity <»!’ personally examining. Pait of the 
t!Uteceedm|LC statements nuiv be cousidertd iimiecessaiy, and 
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some of the foots nuiy be t]H»u«j:ht too luiimjjortant to deserve 
any notice. 11*, however, they should throw any li^ht on a dis- 
puted sul)je(*t, or should they in any way streiuj;theu the chain 
of evidence by which oi^e of the most important indnclions of 
has been established, they will not be altop'ther with- 
out their use. I have the honour to he, Cieiithnneu, 

• ^'our most faithful servant, 

A. w H K, 


Sit t, L Deposits. 

All the principal v allies ot' Kurland e\hi()it in iheir hi<^Iier 
portions oe.i’asional e\amj'l'*s of nearly hon/i»nl:iI ilt'posits of 
corn!ninite<l <j;'r'a\(‘l, sih, loam, ami <»llior inati rials aecuimdatetl 
hv siie<‘(‘ssi v<' partial iiuimiat ions. 'I he natuo' ot fiu sa' alluriaf 
dt'posit.A and tljo eans<‘ ol tin in arc so obvious, that li is nnne- 
<a-ssai \Mc> refer l(» particular ii:^lanee>. 1 1 u e tloseeaul from the 
inily and mountana ais o-moi’s, and exannno (hr c’omses o| our 
nvtrs m‘ar ilu*ir ent i amai into an\ \\iihl\ cxtuided ]»lains, \\v 
trrfjuenfly hud their l)anks eompo•^^•d ♦.! im ‘*h< rent maltnials of 
a new charaelei. d liev are not made up ot thin [a\c‘is of com- 
minuted matter (oi iued iiv vtieeessi\ r in undat i« )ns^ ni ol silt and 
t mi’-ho;^' accuinuiat ed ni siaeiian! watti.-, iuit ol ei'eat, irretnihii’ 
masses of* sami , loam, and eour e viavtl, eont ::imn'.i; t hron*: h 
mass lountli'd I)|m{‘|,s soiiiv t imos o| joiormoie ma ’ iiit iide. It is 
iit e>nee e\ idem that thf piajpillm t liaa'eol tlH rivei- i.sentir«ly 
iiuultMinate to tie- liaii'^poit ot sueh matmials \Vf» 

rin?" c4)serve, neofov rr, ihat lie v ao <*on{iifed to ihe lianks 

“t flu* rivers, hut sj»r» a.i over all th“ i.o'e oj tin; eomitry, and 
otten appi.-ar at eh valMHo- many hmidr. fl t«a t al ft\< the !rvr I of 
any iiatnial inmidati')n. lo su< ii matonaU a-^ tin <• the tmaii 
ddttriaf (indieatnej; llnoi fininatiisii Im' ^ »mo ‘^rcMl inv enlar 
inundation) is now mppli. d hv almost all the hai'di^h ^chool (d 
ee<*lo‘j;i'sts. 

Th(/ rivo Ts whicli di .ei nd iV no tin- wc'-ttan m<M,rs and mule 
m the «jieat I'etiUal pho.i «d ^;aiv.-hio, atioot a •.uecose. u of 
oeanlilnl illustrations < t I Ij.* a pp<ai ane- vvlneii have h; ( n pist 
ilc'^rrihed. Winle roiling' fioin lise motmtaia f ham » and unniipj^ 
"ith thoir diiTereiit tiilnitarv hra.acin tin v h*ave masses t)f 
idluvial matter iii ev« ry jdaee v.itm*' tin fmui ot tlui vuihyv 
admits of sueh a dipM.-iil : and aiter pM-snej. ihroiiiih llu^ infe- 
iiMi- r< oi;;u 'ind t.^eapinj;. tliioi ’^i* iiiany i.ivmo.s a.ni L^nj^ics hilo 
the oreiit plain of t!ie new red -amUtoiie, they then lind their 
Way through t iioriuoim niassts .»f dtitniaf ihlni- wlm h oitarn 
musk the itifeilo*r strata tiiromdi ' oiisiderahly cMeiided tiacts of 
country. If we h.jlcjw anv of these ii\ei^ intr, Uie eentiai parts 
ofthe ureut ])hiin, u may siiil fn-l (with cici:a>e>..ai inteuup- 
Uoiui) the diiuviai desceiuimy witli tlie suifuce of the 
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ground, often foruiing tlie cliunnel of the waters, and, where the 
level of tlie country adinits of it, sometimes>urniomited by au 
accuinulatirui of lunver alluvial materials. By the ordinary 
action of the waters, the two distinct classes of deposits some- 
times become mixed and conh»imdi;d ; hut i have never seen an 
example where their order is inverteti, or wliere, tlirough any 
extent of c<iuntry, they altenuite with each oilier. The instances 
adduced are not except ii n> to, hut examples of, the general 
ride. There is I IjeJieve, a single river in Bngland which 

does not alfurd a more, or h ss perfect illustration of some of the 
phenomena above descnljt d. 

Pel hups tlie mo- 1 important class of facts connected with 
alhivinl phenomena, and \Nhic!h at the same time > ery strikingly 
exhibit tlicir rclati^m (o all other ileposits in this i-ountry, aic to 
be met witli iu tlu! losv luaisliy ri*gioiis man* tluiinoutlis ol’ some 
of <»ur larger iivi is. In proof of this asserticju I shall proceed to 
ilescrihe some <d the* phvsical clniract^ is ol the fenny tract ot' 
<!ountiy which stretclu s liinii the south part of' Lincolnshire 
the bast? of tin? chalk lulls of Norfolk, Sufiolk, and Lambridge- 
sliiro. If a s(‘cti(»ii be madi* through this region in a direchou 
which is transverse to. the (.Mitfhll of the waters, its profile wil> fa* 
reprosciitcil, liisl, l>y a liiit* descending from tin? }nght*r pai t oi’ 
Lmc<»Inshiit‘ to tlie level of' tlie fens; scciuully, by a succession 
of horizontal lim s cn hibitiug the? several levels of ilistnict ft uny 
regions, interiuptc<l lieu* and theitj by (Wtensive protuberances 
ii{' diluvial gravt I ; ^ lastly, by an undulating line asi'endin-j 
lioin tlie alhn ial regu :i \o tin' top of the hills which form it- 
Stud li-castt ru boundaiy. It a soctitiii’vvere made m a direi'bou 
transNorse to tlie torint r, ctiinmencing at the south-west bmiii 
<lai\ of tin* low lands, and ending in tlie --ea, its profile would 
be represeideti, liist, by a line showing (he (lesceiit of tin? high 
lands to the level t>t llie fens; secondly, iiy a long line extend- 
ing almost at a dvad /err/ (exv-a pt wln rt? if is interrujded by some 
oftlic protulit'i aiiei - abov e-mentioned'i to tin? eastern extreinity 
of tlie tins in llie iuinu diate v uinily of tin: coast; lafitly, by a 
line desevad/ag rapidlj/ from the level of the lens to low water 
mark.*!' l lie singular contour iinlieatt d l)\ the second section 
has unipiestionubiy arisen from the continued accumulation of 
alluvial s\h which ha?* cdioked up the mouths of the rivers, and 
raised their beds and all the contiguous cuuiUiy far above their 
ancient level. 

♦ iVurin^ jj;rcut ^ii\undaiu>iiv ihcsi. tUU'.viul hilK rc-*.‘iublc rising init ot' mi 

mhuul st*a. .Sfost nf tlu' louav and village.'* in the Ide of Kly «rt* built ujnvn them. 

t Thu*i from Ceted>i»rough jo Siittim XV ash beh>w \\'i>beach ta distance of more 
llian larcniy iiulc'.'), tlie fail of the water is on the a\erage thiee inches aiid a half for 
each mile. Hut trom Sutton H'ash to ]ow>water-mark at i'rabliole, tlic fall is n*ore 
than thr>.e feet for each mile. — vSec Ronnie's Report *>n the Drainage of tlie IledfoTti 
Devcl.) 

Thm Thom*y livrth fen N thirteen net; Pe.cxWuugh low fen twelve feet rix 
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ft is not, however, the external contour so much as tlie inter- 
nal structure of^the distriet, which Invars on tho subject of this 
paper. Tlie whole of the alluvial dvhn exhil)its, as inii^ht he 
expected, a ^reat muformity in the arrangement of its cotisfi- 
tufiit beds. When tli(^*v« ‘get able c.oating is remove*! from any 
part of it, \vc may gem rally hud below a brownish black eartli 
which ivS fbrmt‘d of a. variable mixture of* common veg(*table soil, 
of peat, and of alliivial silt, 'fhe different (jualities of ten land 
arise out of th*' vailal>h‘ proportions of* tht'se coiistitnoins. In 
thosfMiacts whieli mo pent, up between high artificial banks 
and ^iptm whitdi water treijuentlv stagnates, tlui soil is almost, 
t xclnsively composed of* deeayed vegetable matter i'onverted 
more or less pertei tly* intt* tin* state of peat. In other morei 
favotired tracts, iu-jk* es|M'<‘iailv on the sloping skirts (»f the 
diluvial liills, the soil is of grt*at lertilitv. ami is composed prin- 
ci|>ally (d* the ae< uimdated silt, of smaessivt' inundations. 
Materials possessing some of these characters art? in many 
places ac< nimilale<l np<.in the n'gnlar strata oi tin* country to the 
ilncknt SN i,f nearlv twetity fV* t. W hen Tln‘y art^ laid hare by 
any artilit'ial se< tion, we niav r^ften set? various moiiihe.ations 
w hich art! so far intt rest itig as tliey throw light npmi file ancient 
)n>torv of these deposits. In one part of such a 'ie<*.tion wt* 
may find flu? prevailing hlack earth inlei rnpteal by thin bt'ds td’ 
jH'id, each of w hich iiidjcatrs the temptuary re^idcnire of* stag- 
nant wattr. In aiiotlu rp'.ul ofthc same ’section, t lu* prt vailing 
'-oil is scon to ah<'iuat<* wilh lavers of sand and silt which mark 
the etlects pioduei d bv e\t i aoi dniary land Hoods. Alt(?rnations 
Ivke these ar»' so common a^ hardly to dtiserve any noticf?. If* 
the section desi-eml still further, wc no? nnfrecjuently find the 
whole series of alluvial deposits separated from the true snlistra* 
tnni (whudi in manv phna s is <a>niposed of astiH bine clay)^ by 
a very thin hetl ol* liglit ( ohaired, unctuous, maily silt, 1 'his 
marly silt is, it I mistake* not, of gn‘at antifpiity, an*l must have 
been dermsited bv tin* w aters prior to the* cxistencf‘ of any por- 
tion of ttu‘ alinviaj caiva rifig. 

If all the soil and accmnnlated den it wore removed from fho 
district I am ennsid* ring, it is certain that the snrf'aco of the 
ground would pn sent many considerabl** irregularities. If in 
further evident that sncii a surface? 1101*^! in ancient times have 


inches ; PctcrhoroHgh fen thirteen tVet two incln*^ above the Krvel which out»ht to 

ibmi the base of the tirainaiie near the sea — <See Itower’s Ke port of the New' Drainage 
near Boston.') ^ 

* In alJ the rci^tral part', of the fens, ttie hJuc substratum r/miain't innumerable 
sperimen.s of the chararteristir grypha:a rh/atafa of the OxfariS clay ; but near Kly, 
under the niluviaf nnd dttuvial detritus, there N a bed which contains the axtfra drlhtt^ 
d^a of the Kimmcridgc day. ff I mistake not, it'C coral-rfig fnnnafion Uiiiis off before 
it readier the fens, where the two days are proha^jr brought into immediate contact 
Relow Cambridge, the tracts of fcif land reat on thea:iiU or Kolkstowe clay. 



on the Origin , [APKir, 

supported luany varieties of productions which are now so 
deeply hnritMl as to ho rout hod only by occasional artificial 
cxcavatiMns, 'This rronark at once explains the variable thick- 
iio'.-,s offlili'erciit purlions nftle* ten l;ui(U, and tin' ext raonlinary 
*aj»j)einane(‘.^ \v<; sometime^ jue.n with iif di‘ 4 ';;in '4 thr*nnvh them, 
h’or example ; in e\ei\alin*j: the thundaf !• >ns i>i' i lio new /of/i on 
the liver C aiu l)ol\veou ( lav llidie and I'dy, tlit;v loiiclied (after 
parssni^; lim>\ia;h l‘m or Iweisa' iiait ofconmnru f(;n soil) a IjlmI oI 
constderabh* tine!;ness compo>;<Ml aim- )Mt entiridy ot lia/el wood 
and Ini/ad The v.ofjd c.-onld ni>l, 1 t’iink, liave‘ l)e(m drifted 

iroiu any di-stance; and the enormous aeonmulation ot' 

nuts (manv pia k^ ol \shi<‘h miL;liT htam coll».‘oted in the 

space ot ii lew scjuare. yai<U) seemt'd to be lh(.‘ production of an 
am itml pcriijd whmn vc'ar afh r year, the. t.rco'^ siicd their fruit 
on tilt: eroiihd, and tner«< wert* no inhabitants to colh'ct, il. In 
niiiiis ot iicr jilaccN, alter passing; thronah a lliick coatini;' oftuif 
boa; and allu\ijil silt, \sc nu‘ct with the blanches, tinnks, am) 
e\cii tln.^ rtmts of iaii;(‘ timber treo'^. Some ol‘tlu*s“ may hii\f 
beeai tloatial down dunni; *j;r< at ilomU fnmi the nei^'hbouiine, 
llinh lands; but the f.O' u'reatt!!* number oi* them Imvt: umpus- 
(ionai)ly n'l'own near I he sf)- >1 s \\ hen; we now lind tliem. l^x.tm- 
ples td’ this kind are, I belio\e, ''Upplit d b\ almost all t!\e exten- 
sivt' fen reti'ions in our inland. 

bastly, I shall biieilv notice a ( ki>s of fai ts which, althoic.:)* 
adimttiii'j^ of a ^ i i V i'Us V i \plauat •• >11, Isav e soimu iim led to cno- 
ucous coiu’lusions. In almost al! the imnsli lands whii h Imrdt r 
v)n liu‘ sea, tin* dlhn inni i> sc.p.iratcil from the old subjacent 
sirala by «i <pianlitv oi marim* sill, ;oeJ sometimes bv lieds pi 
sea siiclU which appi ai to iiavc li\ed and died im the spot 
where tln;> art‘ now foumi. riie exUnt td this marine deposit 
towards the Mitcrior ot tile country plandv indicales tiu‘ <. \tent 
to w hicli I he idluvial mateii.ds liave laoMi aecmuulalt d and 
pushed down within the aiicieiil line of the sea coast. Ibit the 
ciisc is not always as simple, as I have hen* stated it. d'lie 
lower portion (d liic ncamh lands in questum smm'limes exliibir 
st'vorul ilistinct aUernalioiis of nmrine silt and sliclls, with tmf 
boi:;' jnui other iVc>hw‘at(M deposits. ['acts <.»f tin.-^ kiml wr're (if 
ji havf imt been misjufornuMi ) olisin veil in stmie of lln; lower 
parts of till' lain liriiik cut which was lately completed in the 
iuhi;hboiu hood ot'lwnn. We are not to suppose that such 
facts indicate any siuhUm <*hamj:e in tin: relative level of land 
und sea. All tlu' allt'rnatii^ns above dc'^eiibed are below tile 
level ei’ lii^h-vs atei , and nalmailv irsull from the inaiuier in 
whieh the fen lands have bvu>n tbriueil. We have only torecvd- 
lect that ill the places alluded to, the* tides liave i’or many aejes 
been ebbing and ilowiuj;; along a sysUaii of planes which have 
been perpetually encroaching on the coast, and peqicttialiy 
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i:haiis;ia^ tbeir iacliuatiun. OfNUoh a stale of things^ the occa- 
sional admixture of luarine and freshwater tiejmsita, and the 
occasional alternation is the inevituhle coiu>e(]iience.'^' 

S].('T. '2. — Diluvial luinjttif 

It rcMiiains for iiu* l)ri<'tiy tc» tn^lici* the diluvial fonnalioiis 
which appear w itliin the limits of the tract 1 havi‘ la en descrih- 
m; 4 \ d'iiey stM in fo h;n e in en rapidly and irregularly accumu- 
lated hv an inundation whicli acted with (‘xfrordmary viohuicc ; 
for th(*y arf! partly ('om|»osed of' hrokmi inass(‘s ol* more uiicit^rit 
vfratiu \vhi<*i) are lounded and iireinul down hv attrition, and 
which m inanv inNi.nu t s liavt‘ he<'n t ranspm’ted fr<»ni <iistaiit 
parts of tln^ <'onntr\ , ;ai(i thev contain no alternarions indi<i:iting 
(as in the <*ase ot alluvial depoMt-) iIh* /(unj v<uti inttet! aiul (vau^ 
ffuil opiuatioii of tin" aeents (>v w ITudi thev havt‘ hemi jirodma^d. 
d hev rest f)n tin* ancivuit strata of* the <*onntrv w ithout tin* inter- 
Acntioii of anv other de posit w'hatso<‘ver, and in instances with- 
out nnnd)er thev form the basis of the whoh* alluvial detritus. 

'Pile tnn* relations of‘ the dilitnal dvtrifas arc’ Inantifully 
exemplified «>n the flanks of the <*halk hills vn Inch skirt the 
south-eastern side of* the marsh iainis abovi* desei died. It is 
constantlv seen to lost immediately on the fundamcmlal rf>ek ; 
to follow all tin* in ( e ularit ies of the surfa<a/ ; to rise out from 
hem ath all the alluvial lands, and sometimes to lie in scuttiered 
masses f)n the \ei\ lop of thr chalk downs. I'rmn tlnmcc it 
may he traced, almost m a lamtmnous Inal'S, still linlherto the 
south-east, whert n heajied up loan enoi moii.s t hickness, and 
vverlies the newasi hrfianf beds which exist in that part of* 
Kn<;Iami. I'rom all these facts we an; justified in coinrJudins^, 
that tfie (ifhtvial and ul/arial de*posits al>o\ i; rlescribed are. luit 
onlv (‘ssentiallv ditfenMit in their structure, hut helont^ to two 
distinct ( pochs ; the femn r class of’ f|f:pf>sifs having Ixam ]>ro- 
fiuced i>v .*^omc extraordinai v clisturhm<i; f«>rce-s prior to the foxist- 
eiice of anv portion of the othei class. 

ere the order ahov<^ aiven eoni radicteal iiv tlio arr'ani.^e- 
nnmts id’ tin* superficial deposits in other pvnfs of our island, \vc 
should of course he ])rr senti'd I’lom di aw inu any Ltfutf ral conclu- 
sion fioin IT. Ihit f believe there is no inconsistency in the. 
order of’ onr superficial de posits, and that tht* counterpart of the 

• A rtnr iiwtanre r»r iJitn kinil «if alfeinati(»n may M'en in the li/wer IVntowan 
near St. Apstlt*. 'i lit; dUuvttd (tn {whicti h nearly thirty feet 

bvhnv the Icvt’l of hi|.:;!]-w.i,t:’r) i.Hi-ovrrul v.irh a tlepoMt (alaou M'vi*n fe» i thick ) of ci>m- 
pie'i’sctl vc*gt tit}>le niaUcr. Icnvc'., rr^it-, ni.<l trunks of tri es, &.r. all of which iiave C'%i- 
iicTitly been driftetl intotluir j»r( sent position by flootU, or ])erh#p.s by the Jt/n/i ofabalf- 
foniied turf bu^. < Iver this dc|)ovit are a ^^u•ee^^lon (*f matinebetU r above twenty feet 
♦birk) ih,-ii>u-ly accumul.itcd. wliile the lower j>art of the vallcj was an estuary. 
I^iitly, H thick fonualion of j)eat, containinic brniichea and of trfe»«, riiKjfi aVN>ve 

the level of hfjih-watcr, and W {yinnounted. by cornu urn ve^etabi^ sidl. For a detailed 
;tcc<>''.nT. of lidr* so.'tioti, ^ 'Vo], Trar.'' vol, ; , p. iOi, 
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facts above stated may be found in every country which is siroi- 
lariy circumstanced with that which has been described. My 
fdyecl is not, however, to make out a new arrstnoeuient, but to 
c.oidinii ail old <iri( ; 1 ^hall, tlieivhire, conteiit myself with 
referrinj^ to one uilditiiuud rlass of e\au*.|»les. 

In many parts of C omw all the ll.inks of the central chain of 
liills are e.overed witli a tliick <Ieposit <»f diiuvial L!;ra\el, which, 
after resting imim iliately on the granitic and 'schistose rocks of 
the (ajuntry, and following their imdination, olteu desceiuls into 
the lower part of the traiisversi! valleys, and from thence shelve 
down bedow the hivel ot‘ the .^ea. JSear the nuiuths of tliese. 
valleys the dilaviutn is always covered up by beds of a moie 
r(*ceut ilvlritus which in some places are nearly sixty feet lliick. 
Notwithstanding their great thickiuiss, many large excavations 
liave been made tlinmgh them for the pu^po^e of extracting lie 
tin ore wdiich has been washed d«)W’n from the mountains at the 
time the dilarial rubbish was formed, an<l which (in consecpiencc 
of its great specific gravily ) lias naturallv siihsideil to the hof- 
toni of the formation. In various excavations of this kind 
(provincially cuIUmI stream-works), eondin fiid in dilierent jatrfv 
t»f the c.ouiity, we may se<? in (he <deari st manner the true n 1. - 
(ions ofthe sevi ral superficial ileposits ; and (as far us any thing 
can ho proved by single in^taiU'es ) tlu'si’Ct ions show ; first, that ah' 
di! tu ifil detrihi'^ \\\ X\\\\i part of laigland onginatt cl in the 
same system of causes whiidi, having produced tluir t ill i ts 
(nice, w'erc never repeat(*d ; ^ secondly, that all the alluria' 
dvtritu^y of whatever kind, is pr;sterior to lln^ preceding ; 
because it constantly rests upon it, and n/wer alti rnates with it. 

By the exaiuinatiou of facts tike tlu se, we l»t come .u cpiainted 
with the natural history <»f such supeitu ial deposits a> I liave 
been describing, 'fhe facts aie in strict accoixlance with every 
thing wdiich 1 have myself observed, and they are, I believe, in 
accoidiincc with the ohservations of all Knglish geologists who 
have personally examined the evidenet* eoiniei’.tc d with tills suh- 
ject. We may therefore conclude on an induction founded i»ii 
a very wdde range of cousistiMit observations ; l.That af/nviti/ 
deposits include a large class of formations whicdi have originated 
in causes such as are now in daily action; ‘J. That the same 
causes have acted during a long period ; 3. That during that 
]>eriofi the deposits have not been interrupted by any catastrophe 
which has iiiternosed any other deposits of a ilistinct character; 
4. That diluvial deposits possess a distinct cliaracler from the* 
preceding class, never alternate with them, and, from their posi- 
tion, evidently belong to an older epoch ; o. That during the 
epoch in question, the diluvial gravel was producc-d by extraor- 

• Thi«4 fiM“t is of jjreiit ini)>ttrtanet; amt was, 1 Iwlieve. first remnrk*.'il by Towr.sci;d 
In ht» Vindication of (.Sue vol. i. p. 'iVT, &c.> I had repeated opportnnitie* 

of vcrifyinj; thU remark dunn^a tour in (.'nniwaU n>ade in the suninarof tt>l9. 
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dinary inundations; t^). That tlio disturbintx t’orcrs which pro- 
duccid these innnfiatiuns actt*d tni the partiTs sniface after the 
de))Ositi<)n of alf the re‘^ular stratvi with whicii we are ae- 
(|namtcd. 

Tile s('|)iu*atif>n i >1’ the "ineolienait niaterinls, wliii h are heap«!d 
on the n''ji;»dar strata of the earth, into ilihtriol wxwX jmsl -t/ifttrial 
(iefriftt-^ is, tlieretoie. a natural si paratirni, whic h is at onee 
descriptive* of‘ the tfiiie^s desi-j natc‘(l, and fonndc'd on tin* (<»ri- 
sluni relations which thev ht ar to <‘ach otlit'r. Moicomu' it is 
unconnected with anv hypothesis whatsoeveu’, and is iuch'pen- 
dcMit oi* anv ai<»umc rii ciiawn fienn the* nature <d tlu* oreanic 
leniains ctoutaiinul in dilit rent parts ot the scv(*ral deposits, 

Snc r.d . — lu f/irfi/fs i/t Alluvial Vormatinufi, 

I should not lia\r dwe It >,> Ion;; in ill list rat in;jr tin* prci culiu;^ 
ciincluslons, had I lu.t kicwn that the* ntitinc', (vf the* cvuh iu'.e <»n 
which they arc fouiuh d has often lieen entirely overlooked (»r 
inisumhu'stood - In the ne xt placa ,, I shall hrielly eonsidc r the 
oriranie leiuains cMuitaiind in thc! two c lassc-s of de posit*-, < spc- 
cially 111 those l('(•alilies which liav»' lieen already deseiihed^ 

I hcddliowiniL^ specimens we re derived iVom tl;i* utlurial tivhns 
which rests <)n the dilurial t iu i^rouiul in vanous pails of (’cmi- 
wall. 

1. A linnian skull l/Uiit d t’r< t in uU iir‘>u , n . fiomtind. aimm 

J vuoi'U'to i: . 2. Horn •*! an ov ttt feel dia p in (illu r/otfiy fiauu 

tile sanu' jilaee. T;. I'iau,meiils of a human skeh't*au fioin the 
IV-ntowan >7/(v////-ev-/ /. . d. An amiciil earthen vesscd, foiiind 
Without the pottc'i N wIm'cI, more than dO 1« el dee p m ailiivmm, 
and al)out b* c/r 12 (‘m I ultmc tine dilurial in* ^muHilj fV^nn l!u‘ 
s one pia(a-. of a culm.irv v< >^< 1 huriid 2d feet in 

‘dlfciuuf, fiom the la\iran nZ/iv////-// o/ /;. A celt and some 
other rude woiks ot' ai! w-o* found near the sane’ phicrc*. 'fo 
tile ptec’tdni'j, mnj;hl. he added a ion^ list of spods chrmcul litun 
lilt* ulluriul return v\lin li -tieteln '>* out fVom tin* m i;;hl>omhood 
id' ( amhiidot: ti> the woj i> of I jiieidii-hiie, sucdi as various 
^[»! enmuis of tiunks and hiamdies of tree> , of hesliwater and 
land '-hells ; of impit ments of human wtukm Hishi[> ; of horns, 
teeth, and sometimes sktdetous •»!' animals which have been 
cdther drifted into the marshes, c r have perisln d there by Hcci- 
dent -.r *. loleiiee, l\e. CS.<-. To ulncli eatalo^ue miu,ht bci addcul, 
tile ske letons of foui hea.vers found m ar < ha! tei i> in tint u/Inriol 
ht (1 (>l‘ihe t dd W c si-w Viter, a rivc;r whicdi m foimer timert per- 
formed an important [umI nt the drainae^e of the conntry, but 
'vhich has liec n choked up for or dOO years, We look iti 
\aiu iniiiihe^*' li.>l>, for the hones ol tin* eavern-hc; it, the maiu* 
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moth, the liyyena, the rliiaoceros, tlie l\i|)pu|jotiuuus, and othei 
animals^ the spoils of which are Knind in ahuost miraculous 
kihuudance in many pvnls of tlie worltl buried hi the old dilnvinl 
dvtril us. 

When Wii consider theij;‘reat exUut f t the ullurial tiaet ab()\r* 
described, aim the \aiious cuts and (lrain>* vvlneh h.ivii been 
made throu<;h ahno>t (‘Vt i v pari of it ; and wlieii \ve, iurthei 
consider that, the s.nne tract id* eoiiuti v is tl‘*e growth and accu- 
mulation <d*at least ‘2(K)l) or dOOO years ; 1 hi^ m‘'j;ativc ar’j;unienl 
becomes complete, and we lamelude, ahnosl. with eevtainlv, that 
dnrim^ tliis lon*^' period not one of the several s[)ecies ol animaU 
last enumerated exi^tiil in the neiiihbom iiej;- [»aits ot* our inland. 
Let tinvse (‘ou'^ideratitins be combiiMMl u jt ii the admirable details 
and illuslrat unis supplital in tin; writin‘_;sot ( uxierand Ihn k- 
land, and we rt adily extend tlu‘ same eoindusiun to othei' pans 
of Kn^laiid, and indeed to evmy part ot* tlie woild, which has 
been ri<^i<llv e\amine<l. 

It may, liowevt r, be urLi< d tliat no a<*cunnilat ion ol*neoatfv<' 
evidence can stand against tin* direi't evidence of opposin;^ fuels 
Is thmi the [irecediie^ eonelnsion opposed by any ineoni roverli- 
ble facts I d'o such a puestiem I sliould not hesjtali; to rt‘[dv by 
a decidotl m'_;ativt‘. Ambiouous casi*s may oec'ur near the base, 
of u ernmbline; sea elill*, or in‘ar the bank ol* a liver winch is 
continually falling- down from bmiuj. uiui<‘rmined by the attrition 
of tln‘ waters; or in the silt and allu'.ial rnbiii^h of a valii v 
wirudi for many a^es has been modilied and rav.i:j;ed bv smaas- 
sivc tluods. In such situations the sp/i>ils <d‘ uUnviu/ and di/u^ 
vial dejiosits may In* jurchuffirullif mixrd^ to^a lht rso as to render 
it impossible to si'parate them. 

A sob(‘r-mindei.l naturalist who m ikes his induetions after an 
extendt'd examination ot*f.u ts, and w ho does nc>t view all thinj:s 
throu‘j;li the distorliiuj; medium of an liv jioi.hesis, will never 
d(;rivc from sueh hu’alities as thest* any arirument for tlie true 
arran«j;eint'nt of spoils found in ilitferenl paitsofthe supeihcial 
gravel, d'he only way in which spoils ilerivi li ftom sue!) situa- 
tions can be (dassifud, is by eonipatiiuj; them with similar 
remains found in other deposits, the relations of which are 
clearly exhibited, jUld wliich Imve been nu.difud by no subse- 
rjuent <listu^l>in^• Had this observation suo'L>ested itself 

to Dr. Idemin^r, R# niii;b.t bavi* williheid mne ifian half the 
examples hi? lias brought forward in tlie I^dini)ui\;h Philoso- 
phical Jmirnal (^No. '22, p. ‘JViT, w ith a \ it \v of overtiirijiiig' 

the d.'stinetion whie.li has been drawn betwaaii the organic 
remains of‘/////nvV// and defntus. In itgaiilto the inum- 

nioth, he has nut produced a single example of its ri mains f ound 
in undisturbed uUuviuni, Soiiu' of his exanijiles may. perhaps, 

ambiguous ; but others are ilerived from localities which, 
had he taken tile trouble to (.ximine ;lu in ]dni>elf. he would 
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liave known to be diluriuL A example is p::iven ot‘ the 

i)oiu> of the iu^^popota^uus tbiind tnulcr u pei\t-bo»r. Hut the 
hi it IS willuuU iletalls, and will'.ont the shadow of u proof 

that the l>ou<'> wrie l)nned in (illuriitm. d'lie i*a^e of tlie uTent 
tdssil elk may pel haps “ be auib.:z;uuus. A i:;ii;anlie. aniina! ot* 
that laindy would soon be inaiked out for dosti uelum ; or it 
inav juabaps l»a\e beiai (‘\t rrniiiialed by liea^ts (»l‘ )>i<'v btdbrti 
the pfiophiej; <»i W estern l .un'pc. All tin' spoils ut lhi> m ature 
wliich I liuie myst il‘ seen instiu do, how twer^ beloni; t <» r//6/r/V// 
clrposils. d ie* three e\.unph s td liorns of (in: rhinoi*eros tbund 
m t/lluriul marl-]>i(s and tnii‘-i>ous, and jni s( r\ ed in the miiseuin 
r»t balinbnr<j,h, set in at In ( ‘ e^ht to throw nn-st iorntidable ddlt- 
cnltn s in liie wa\ ^ i liu leet ived ela ^ ■>ttii‘at ion. Throim’h the 
bindeess ot‘ Ihot’. J.n.n:s<an I ha\c late ly seen (In sja eimens in 
ijui -tion, and I know fiomtln- l*o ft '•'^or hnnsell' that there is 
no adetjuale iwidiiu*'' to pio\e tlnan •jjainun' I’os'^ils. W ithout 
tins ndoiination, liinn tin ir look and ( In ir i‘«nnlitton, I should 
not ha\e hesitali d a moment in lejeelnej, (hem as spiinous. It 
i> eohliaiv to niv nic'^ent ( bjeet. to . 111 ( 0 ' into any details eon- 
neeled with the exainph s to which I hasc i(‘f( m d. I do, how- 
evir, nnhe>itatin'j;;ly a^^eit, tliai a- lai as iet:inds the purpose 
lor w hi('h t hev \V( re adilma-d, t Icn aVi; alt»»;^('l hei w it Imul \vei;4;lit, 
and w nhont impoi Imiee. 

Sio r. K— 0/‘.o///c Ut -ndtit^ in l>f/ffrl(fl Dchilu'-, 

d'lie ililuvimn in the ('••ntial p;ot^ <d tho lens o{‘ ( amhrid^ti- 
shiie, <* 1 ’ on the -ei ; of tin’ iov iiiils by which (lie re’j;ion is 
skiit« <b lound t(* po^'.f.^s a i;ie;\t nnd’oimily of ( !r,n aett-r. It 
< o;iiain> iiiinnneiable ti .ej^ments ol ovvphi’K ( ( hiniU'<, shcdls, 
tauals, li'/.ard>’ bone'', and other h all more or less peiietdly 
mmeiahzed, and all ob\n»nNl\ torn u]j liom tine re'j;nlar strata of 
iht', eountvv bv the same distmbino foiea’s whnli formt-d the 
ancient oraia l. Amono tliese baiiinents, and anion<j: ronnderl 
hiueks of st(»ne elueily derived iiom the same stiata, ari: miiuy 
nnnute fraixments ot born -', and sone tnin s entire ti eth of vurioii« 
anmial>, iinu'e <‘spec?allv of (In' l>ors**, tin- o\, the eba-r, and 
vaiions m'amun V( 3i a . Ainouo ilnse, the uanains (of animals 
(such Us the mainmotii and (he rliiinxan'os; ^ow unknown us the 
nihabitants of any pari ol' I an ope are* by n'Q ineans uncomnnun 
I'o de>(‘ribe, or eva n to enimu'rate, sindi Apeeimens in detail 
w<Mjjd be tore iiin to in\ pre-t-nl pur[M>se, I slndl only r(der, by 
v>av of 4'\asnph\ to >oin(* of tile or'j:.inic spoils deiived from the 
undi.Nt nrla-d tlihuitmi ni tin* neielibourhocul id < vunbrid^e. 

1 . I' rauanents (»f ( In* [)el v is of a mammoth, fi oui 1 li** av c l xniUi of 
St. 1 \ ( >, f !fintin<_rdonshirc. ‘J.^irirnlei of the maminot h, from the 
(iiluviutfi \s\\\c\\ stvt trhes from S(. Ives towaids the centre of 
the fens. d. Fra(rnu*ntH of a lai^e maninirdh’s tusk, from Fottl- 
mire. 4. A vei v lar* 4 e grinder of the luammuth, frtjui the gravel 
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hefis at Hiiixton. 5. Inminierablc fragments of the bones of 
various ainiiuils from the he<ls of small flint-g|avel, north-^vest 
of (’ambriflf^e. b. Kioht or ten fra-^ments of mammoth’s grind- 
ers, from the thi<*k gravel be<ls behind^ Barnwell. 7. '^I'liree or 
four large and perfect griFnJers of the mammoth, from the tine 
flint-gravel sotith of (’ambridge ; along with which were found 
several bones of tbi‘ horse, tiiid teeth of various graininivora. 
S. Many teeth of varlcnis grariiiiuvora ; humerus of a very largt* 
mammoth ; several teeth of tln‘ rbinoreros ; hf)rns and portifiiis 
oftw(^ enonnons sktilU of tin* urns or bufl’alu; an atlas (probably 
belonging to onti of tin? precc^ding* species), in linear dimension^> 
about twice as large as t!\(! atlas <d' a full grown ox ; several 
perfe<‘t boiU’s of the hor>e ; fragment of the horn of the cvrvus 
: ike. 8v<*. all dta ived from the gravel beds at the north- 
west end of Barnwell.* 

Such are lln^ organic remains contaiiu‘d in a small part of the 
ilitHvium of this country ; all of them ditlering in c; ndition, and 
many of th(*m ddlering m kind from the corit sponding spods « l 
the a/hiviaf VumIs of tin same distri<'t ; and the distinction 
rendered still more cf>mpb tt by the fac t, that not one work t 
human art, and not one fragnnmt of a human skeleton, have yr r 
been discoverc’d in anv pait ot the nmub<*rl(*''s e xcavations which 
an* conducted in the h»\M r and more ancient deposit. Winn 
we properly estimatf' these* fac’tstwhich are but the c'ounter))a»t 
of some of the adniirabh^ details given in the “ HelnjuiH* Diln- 
viana^’b, and consider ln>w very small a portion of (be superticral 
gravel has vet he«*n turned over even in the most populous parts 
of our island. W e are compelled to aciitiit that animals alino>l 
without number must have inhabited all the lower parts of 
Kuropt? before the commencement of those destructive opera- 
tions which product*d the diluvial gravel, f A further exaiuma- 
tion of the tacts alreadv stated leads us also to conclude, that 
imuiy pre-existing species of animals must have perished during 
the operation of the same destructive causes ; because we do 
not find their remains in any more recent dcj)osit. 

It is in vain for any otic t<» attack these conclusi»ms by 
demanding how it came to pass that one class of animals 
perished during th^^mation of the diluvial gravel, and another 
class survived it. mfhe same dillienlty meets us in classing 
many of the regul^strata id the earth, l lu* suite of fossils 
deriveil from one formation may be widely ditforent fr(»m the 
suite derivetl from another; yet we know by experience that 
both stiitesmay contain many individuals of a common >pccie<. 

• of Ulc >j>ccimens froir. Is'iMlit) arc in Cic n nf .F. Okev, f»r 

rnwbriitgp. 

•f* Thin conclusion h»il been tlennm.strati'cU in opinion nl most geolo- 

gi&ts, from the number, the natiirr. and the of the organic rcir.air.s oX ch.c 

gtikvel : huil any vioubt remaineil on tV.o it is now >ct !\t rc>T by the ron- 

aecteil r^itb th« Kirkdate C4vcrn in the *• Kcr’-piie Oilu^ ’an,. .’’ 
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Still less are the concluvsioiis shaken by the Itypolhesis^ that the 
weapons ot the Jiuater eoiuplete*! the extiuetiua ol umny species 
of animals, of wliose foriiiei existence we have no knowledge, 
except through their bones, which are bui ied in tlie beds of old 
diluvial cOMtwuiX* bnuii the oidy physical evidence which we 
can have on siurh a suhjeet, we believe that not a single hunter 
liad ever trodden in the woods of luirope at the time when the 
mammoth, tlu! rhin<»ceros, and the hya na were its inhabitants. 
And the* re< vuds of hairopt^ alhud no prool that such beasts ever 
inhahiled this part ol (Ir‘ world in tunes within the reach of 
history. Again, w o k now by dire c^t evidences which is inde- 
pendent of any /AXiiogn ul (ii tails and ot any history, that tin! 
diluvial gravel is oi g!< at antitpntv ; and wo know from hislorv 
that in ancient tiua s laiLie tracts ot I'uiope existed in thc‘ fuiin 
of nnrecluiined inarsli or alnn»s| impenetrable. tbrc‘st. I ndcr 
such ciicuinstauces, ari‘ wc* lu beli<.v» that a st t of inhabitants, 
savage*, ulniost ir.ikc**!, aiul tV w in number, should leave waged a 
war ot c xteiiiiinatnm with lai'ji* and Ibrmidablc! beasts like tint 
ihiiiuc*c!ros, the c!avc i n-la .tr, and the hya na t I he hypothesis 
which uUrdmtc s the exiinetiMii ol such animals to the agency 
of hunters ui the c*aijy agi s of the world is at om o giatuitous 
and in< i*c‘<hble. 

A** tlu! giiicral result «.(’ all tin* preceding de tails, we* may 
conclude: that tin t » j>aiatnui ol tin* supe;rhe:ial clebiis <»l the! 
earth into two e/lasse s /<e/and jKtsi-dtlin iffi dt / nt formed 

by' di del cut causes, and diiimg distinct t poedis, is cemiplelely 
made out ; fust, l>\ tin* diiee I e vidcm e* ed natural sections pnn- 
ingoiie formation su pe i lor to t In* <»lhe r ; sc e-ondly , by’ the distinct 
siutes of oigaiiic h mains imbeddeel in the* two depe»siis. lln* 
letvver formation <*ontainmg many organic rmnains vvlucdi an* 
never found in tin* upper; and the uppe*r alsei c.onlaimng many 
V'hic’di are in»l tound in tin: lowt r. In these respeeds, ne rhaps, no 
two e cjiitiguous tbimaiious in tli<! crust of the eantli are sepa- 
lated from eucii othci by more clear and de cisive ediarac ti'i.s. 

iSr.e r, 6. — i)a (hv <// Dtlurial and Alluvial Vhviuaamai . 

"I’he conclusions wliicli I hav e* alteiupted to vimJieatc! in thci 
preceding seetions, iiowivt i inteiesling^ii themsidv es, give ns 
but scanty means <»f speeudatiiig on the ^h>es vviiich have plo^ 
duced the e/^/xr/r/Z de po>iL>, It may be Sftked, by wl. at iurces 
Were the dduviaii tuiiects first put in motion t in what direction 
did the*v swee p over tlu e*artli ' On vvliat pait of the earth’s sur- 
fitce have thery acted ! J>id they operate almost simidKintiinsly 
over ail parts of tln* W(iiid, or did they act at inteividsaiid dur- 
ing a long peri(»d e/f tin^ W hat was liie eomliUon <d the globes 
prior to their action, and what are the: inoeiihcations in its 
external ehaiacter jue>(hn (*d by them ! 'Id some of these ques- 
tions, no answer can be given, and toneme of them can we give 
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a coniph*te answer in the ]iresent state of our information. If, 
however, a great many well ohserved facts seem to j)oint to^one 
conclusion, that conclusion must lx? considerexi probable until it 
id opposed by some other conHicling facts. One thin<x at least 
is certain, that no hypothesis <‘an l)e admitted whicli is not 
homo out V)y that series of facts t however imjierfect) w ith which 
we are now u<!(piaiiite(l. 

Oil iliese grounds I do not hesitate a moment in rejecting the 
hypothesis which allows tiu* formation ot‘ nUuvial deposits in 
the maimer iibove flt sciibed, but act'ounts i'or all the dilnriol 
phenomena by a simcession of partial and transient inundation'-, 
nccasionefl by the bursting <»f lakt's, and other similar catastro- 
phes.'*^ In llu‘ tirst ]»lac<‘, the cau^e assigntMl is iiiadiMpiale lo 
the eii'ecls ]U(alu(a*d. "flic physical conlom and stincturc nl’the 
central and sonthern parts of haigland show llo* impossibility of 
any large lak^ s ever liax ing existed ami»ng our sreondary stia! i , 
<*upable of producing tin* enormous and ulm^»^»t tumlimious bt;<i*' 
of gravt‘l wimdi .-lTt?t( li along t In* east<*rn i oast. Several strikn.g 
facts connected with tins (jnesfioii havt* lalkii under iny own 
oliservatiou ; and, as far as they go, <*ontirm tin* g(‘nend views 
given in the “ lieli<juia* DduMana*." As the desc;rij>tion <f 
these (iu'ts will lead nui into some <l( tails, I hope to rt'snnn* tlm 
subject ill tin* next mmilier of the Annah of' J^liilo'^npl/f/. 
Seconilly, tin* hxpofhesis is graluiton*-. In many parts <>1 
Mngluud, wher<^ there is abuiutan<*e of superlieial gravel, ther<* 
is inU (lie sliadow* of evidence \o pro\ * tiiat any gr(*at bodx of 
water W'as ever pent Uji among tin* neiglihmiring strata, so as to 
form a lakt^ ^vhl(*ll afterwards hurst tin* harriers hy which it was* 
coidined. ( 'alastropiies td' this kin<i soimdimes hajjpmi in 
mountainous regiou>, ainl tin* elliuds prodina d are eommen'^u- 
rate to tlui agents; hut tliese etK»cls ha\c‘ imtliing to do with 
the great masses of supt^rticial gravol t*\en in the i*t>nt igin>Hs 
districts. ‘f fhirdlv, the feehle agt nts whiidi the hypothesis 
•allows would rt*(|uiri' *.m imlelinite exfensiim oi time i>f*ibre tlu v 
could prodiu-e such eilecls as tin* earth’s smthci* plainly e.xhiiiits. 
Hut the cpiantity t>f marsh land ami silt tbimefi at the head of 
many lakes, the extent of MiHl'ienl <^lehas, and oiiier similar [>lie- 
iiomeim. appear to xl^|poustrate liuu all ufinriul deposits have 
heeii coni|>leted wiihiil‘6 very limite<l pc'iiod.l d'he hypothesis 
IS, therefore, inadmissible, whieli maki s alliirini and di/uria/ 
deposits contemporaneous, and implies an indehnitc period of 

^ This H'^»pcars nearly ti> ii^^roc witli Sau^^*UTo''‘ opinU>n>, and is still held by st>nie 
on the ( ont inert. 

"t* Ii\ eon^ci^uelU'e ot’the ]r.i ’*;dence of huwl disturhii. j; fv>ree'i. NMch ;’,s tho>e alluded 
to in the text, the great rolaiiori- of the <e.j>crf:ei;d lUtrttu^ oann<n ho studied to so much 
ttdv.intage in the iimncdiaic neighluuirhiHnl i»f iiKninraln chains, as in the lower regions 
of the earth surface. 

4! Wcowc lhi> concIuMv»M to Ucluc who devoud the latx'urs of niaiiy years to its con- 
firmation. Had hi^ labours terminauxl here, he had done great service to geology. 
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time tor then* foimation. Fourthly, the hypothesis does not 
aocouiit for the t[iHerent suites of oro^uic leiiiaius found in each 
deposit, l/aatly, it does not uecount idr the constant order in 
the pcisition oi aUwviai and diluvial dehris. Had they been 
ionued in tiu* way whieh the hv|Kith<‘siK implies, they must 
'sometimr*s have alternate ti. l\ach of these objections might 
be expanded and dbistnited by inaiiy details ; but to enter on 
them woukl be. foreign to niy prt\seiit purpose. 

d'be details already jj^iven in the prect'diiii; sections sutticienlly 
explain the oii;^in ot‘ <. ounnou alluvial tbiiuatii>Us. Hut there 
me two i liisses id piu Momeiia exhi()itt‘d on several j)arls of the 
c'.oas! of our island, wiueh urti intimatelv eonnected wifh the 
present iiujuiiies, ;iml (\o iiof always n<lnut rd' easy ('xplaniition, 
\r/.. K traces (>ri< « enf niai iio' (h'posits abovethe leva! ofhie^h- 
wait r. ‘2. FLxteiisive tiaees o( ancient fort\^ls in sit nut ions wJiiclt 
are 1 ‘onstanlly o\ c i liow ii at lii^h-w at< i . 

Hlionomena ot‘ the ^ir'^t elass art* lurally met with on the 
bank‘> oft stuarn s win re tin* wateisi i t he sea incissai ily umleiyro 
i^ieat ostuUal ions. Hy the < xtraordinary <‘onibination of a lni;'h 
spnnj: title, and a Inn i train; l>low iinj; in lln» dnection of tile rur- 
lent, wiiaK'sainl o1 itei inai ine animals ha \ e from tnm* to time 
i>eeii stranded <ni tin* lianks o(‘ t'Niuaiies in sit nations 20 or 00 
ieet abo\ e the reae.li <•! cfnuinon tliiods.'^ I his is not iiit;re 
hypothesis : we know I hat by the eombniatioii of such <*irc.nm- 
stances as tlnj.sc^ the sea lias lw<> or thret; tmn.s, williiti flic lasf 
b<H) y(;ar.s, jisiMi !•» an evtrtmnimai v « h vation on th(‘ coasf of* 
iluilaud, iiini o\ » i w Jielnn'd iaiu<* ainl [lopuhnis tracts of that. 
e.Hinli y . 

I In 4 xislenee <d .ode//n; //.e tor« s(- ni»t .so le'.nlilx :n’counl.efi 
tor. Some wiileis lt.i\e snppus. d them to be tin: eliec ts of 
eat thc|uakes, w Incli in aneu nt times imve submerged lui'ize 
vdlWest land boi (let ihi’ <>o ilnsta c^aisi. \\ i) honl ]>rel endjinJJ 
to c.xt lnde such aiicni s in casi s w liich u it bout them admit ot no 
e\j)lanalion, I tinnk tiiat in a va^'t. majorny ot iiistance.s it. is 
luun cessaiv to ml i inliiei* tiiem. din* iinaii eh\aliofiof tin; sen 
about, e\eiv ])art i*l oni <<iast is uiKjin sti^ niabl v C(mstant ; but 
tin; actnullevel of iuLih-w alt r at unviiiven place is dependiot on 
the vt'lucity and (itreetion ot'the tidal currfcUis, the contour <)f 
tile coast, ainl a number ot* ei] i:nmst;u)Ce<k.Avhieh arti tmtirely 
local, fn proof nt this a.^seiln>n, it is only hecessvuy tc> appoul 
t<» the fact, that in t yn iisive hays ainl f siuaries, tin* f-mUs of 
whi(‘li cradnalK ibviiLe towain> the «»[jen "ea, tin- tides occa- 
sionalU' ii^^c (lhri>iiL’ii tin* opt iafion (»i a emniiion li v<iroh*titt!<’al 

’ Two exan.j>?cN of this Kir.tl j-.n lioiitvi’ l*y I»r- ni t}u; I.' hI MUithcr of thi* 

.liiUii.al. i>. I jU ''atl. ui-in n i.vi \k ily ilislin^i^hfU 

frum all itnian' ,* n?.tl in urt uu.iilationH of tii.-i/inf.* .diell.s n*? are nkecu iu 

thv croff -pit's o!« \:iri<»us <.i‘ XorfoU-:. Sulliilk, ant! K'*.* x. latter icxtonccK 

un^ucMioiiably belong i.> ih> jjaiural marine inn latuiion. ami au*. at Icaxt. os old aft the 
iiUuviiim in that part t»f Knglanil. 
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law) to au clevatiou whicli is many times ^router than the rise 
of the same tides on more open parts of tlie coast. Any set of 
causes which greatly modify the form of a ileeply indenttii 
ooast, must( therefore, inevitably produce considerable local 
effects upon the' level of high-water. 

Let these replarks be applied to the eastern sliores of England. 
We know tha$ during tlie liist lOUO ycaris, the sea has made 
enor]iioui(;,eucroachtneiits on many parts of* Suffolk, Norfolk, 
Lincolnshire, and Voikshiio; not only luodifyiiio t he whole con- 
tour of the coast, but at the same time Idniiin^- chains of shoals 
and saudhaiiKs by which the veh)city and the direction of the 
tidal currents must have been mom or less atlceted. The waters 
have, therefore, during successive ages,. been propelled into the 
recesses of the coastby different forees, and np dilferent system^ 
of inclined planes ; and must inconsequence have ascended m 
different levels. Such etlects us these will vnich their maximum 
on the shores of large bays anil estuaries, liki! the Humber and 
the Wash ol* Linculnshiie. 

The form of the Wash of f JncoliiNhire must have been greatly 
changed since the epoch ul the (Uttivial dvliitus^ partly by the 
degradation ‘of the neighbouring clilfs ; but still more by the 
encroachments o^ allacial silt which has been ])ushed down iido 
it by the waitiirs of tlie Withaiii, the (ilen, the Welland, the 
Nene, and the Ouse.'* If an undulating line be drawn through 
these several rivers a few miles above the estuaries in which 
they tetniinate, it may be taken as an approximation to the form 
of a part of the coast in very ancient times before the great accu- 
luuiatiun of allnvial mutter. The country witljin this line then 
presented a low iiudulaling surfact*, gradually rising on every 
side of the Wash towards the high lauds ; and it was probably 
almost covered with forest trees, with the exception of a few 
very regions through which the rivers descended to the.»sea, 

and were partially Hooded at the time of hiixh-water. But 

in the present state of things, the Huod-lides, after tilling the 
lower part of the Wash, are pushed t.>ii towards the ancient line 
of coast through a number of e>tuaries, the sides of v/hich con- 
verge tow ardb the interior, and on tliat account force the waters 
up to a higher level tluvn they could reach on a coast which was 
leas indented. AililPifter the Hood-ticfifeinive been thus pushed 
up the moutha#®T the rivers, they uct not now, as in former 
tMptMf mix with the freshwater aiul cause a reHux, extending far 
ii^lhe interior of the country ; but after rising, nlmosl at once, 
tcr|khlgh level, tlu'V arc pent up between artiHcial banks, and 
scM&^^topped altogetiHjr by /orA> and other works connected 

* i>ote cinitaiiiin);( some details connected with the drainaee Of Uie fens bpr- 

deriiiA^n. Wiudi. arrived too Ute for the press, but will benffixm to the coniinua* 
/>o»^didvpsper.~-AVif. f 

f p. ^4^. 
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with the artificial drainage and navigation of the country. It i« 
almost certain that in such a state of things the tides cannot rise 
to the exact levfil which they reached in ancient times ; and the 
change will, I think, be precisely of that kind which will explain 
the appearance of subiftarine forests in many places bordering 
upon tne Wash. If through a combination oi causes such as 
have been mentioned, the tides on any ]»art of the coast rise to a 
level only a few feet higln r than tliey did in ancient times, the 
whole dimculty we have been considering at once vanishes. 

The conclusions which have been deduced frt>m a considera* 
tloii of certain facts cxhiblto<l on the coast of Lincolnshire, may 
be extended to every ctuinti v which is similarly circiiinstttiu’ed ; 
and it seems probable I lial an actual change in the heiglit ot‘ the 
tides produced by a chanue in the <‘ontoiir of the neighbouring 
coasts, is among the most gt ncral and ellicient catises whicli 
have produced the j)henoint na of submarine forests, iiy this 
assertioi^ it is, of'couis<‘, nt‘\er mlt iuhul lo exclude otlu*r agi'iits 
from tludr propm* siiare in producing the piumonK noii. Imrest 
trees may have groxMi ni many low tracts bordering on the sen 
wliile they hax e b( «;n [u<»lt i‘ted tiom the tlood-tides by artiheial, 
and sometimes, perhaps, bv natural embankments ; and in sub- 
sequent ages the embank meiits may have tailed, anil the forests 
may have been sidmnnged by a lonsetjui nt incursion of the 
waters. I\m IftiuN, after l>eing <hained and brought under cul- 
tivation, may liavt* undergone a natural subsidence, ami on that 
aceonnt have been c xpesc'd t<» tlie I’hance of subKecpient inun- 
dations. Tliis at K a s w as Ucluc’s opinion, founded tin obsm- 
vations made in vanous pails of lioliand. Lastly, largci tracts 
oHow alluvial land max tatb r the natural liestruction of the har- 
liers bv which they w< re iu.ld in) l»e tiansferrifd l>y a slid*; to a 
lower level ; and m that way pr»iiluctions once on! of tin; r('acli 
of the high tides inav become exp(j‘-ed to their I'onstanl jittai ks. 
lly llie gradual optualion of such causes a.> havi^ bei n emnnr- 
rated, the existence of sidnnarine ibn’>ts may m most instaiice.', 
be satisfactorily explained without tlie intervention td' eartli- 
quakes or other irregular tlistiiibiiig forces. 

The phenomena above dt. sciibetl (viz, the e\i>tence of land 
productions below, and of murine prodiiction^i above the level of 
iiigh-watcr) are after alf v^igsA/// vdm|:h are cmnfiued lo 

a simdlpart oLthe coast Imwever interesffing in themselves, 

throw no light whatever on the gei^»m! clnssihcation of alluvial 
and diluvial deposit.^. 

( To ifC i’vnt inui'il, } 
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Barometku. 

Highest, .tan. 16. Wind K n0*66})2 

Lowest, Oct, 11. ^ Win<l var. from W tots, 28-^089 

Tm KH mom KTr.RS. 

in the Sit title. 

Highest, .Inly 2d. WindSW 7d^ 

Lowest, .lull. WL W ind K 21) 

AN in (he Snn, 

Highest, Aug. 2<». \'» ind H 100^ 

Lowest, Juu- lh\ W'jnii \\ 21) 

Ctnnnn tt, in (he Shnth\ 

Highest, July 2:5. Wind S\V . IT 

Lowest, , Ian. d. W ind K dl 


W’^et days eomprt lu nd laiiiv, showi iv, ioggy, suowv, and 
those ill whieh theri,' was a fall of hiiil. 

One of the |>lu\ iaiueteis is situated on llie top of a chimney 
thirty teet from the groinid, the other five feet only ; both are 
tipparent hf frta’ IVotu tlu' on«rntiou of loeal causes; hut the lowest 
has bt tui found, with senic’c ly an exception, to e.xi'eial eonsidcr- 
*d)ly the oilier, and lii the liole auiouiits to m<»re than ruo inches 
ill the y( ar. 

I'he journal r<msi>l.' of three uhMrvnti<uis daily, viz. from 
8 toDa.m,; :5 p.ni,; and irom 10 to 11 p.m.; and from the means 
of those periods the baronietf r appears to be highest at the night 
observation, next lii<j;’h at flu: morning ol)s<'i vation, anci lowest at 
three, or the ikkui obsei \ ations. J he means of the three daily 
iJjsei vafioiKS are always rt.coi drd. 

JtTnnanf , — A verv line month. A few geiith* hail showers, but 
no snow, and st'iircelv ic(* ennugh to continue 12 hours. 

Feinitan /, — Many days wet, but only fw<» on wliicli there was 
a little frost and snow. 

Alarvh . — A very wet month. A heavy storm on the night of 
the 9th, and mornuig of the lOih, of hail, rain, 8cc. ( older than 
February. 

April, — A boisterous and wet month, with principally an 
easterly wind. . 

Alatf , — A line nionUjBivitli inueli ca.sU*rIy wind. 

June, — Very wet, stormy, and cold. On the 9th thcJ»c was 
much thunder, lightning, &c. with a variable wind from E to S 
and W. 

•/«///. — This was also a wet month • On the 1 4th there was a 
severe thunder storm, and tlie tide on the sea coast was observed 
to recede suddenly below low^ water-mark, and instantly retufn 
with great velocity to full tide. 
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August , — Thunder and lightning on the clay and eveaii^ of 
the 20, accompanied with much rain. 

September , — Many days of heavy ruin. 

October , — Remarkably wet, having 2‘^ days rain. The baro* 
meter fell very low on Sunday the lOth and Monday the 11th, 
accompanied ny a heavy gale of wind, with thunder and light- 
niiv^. 

November , — A very wet and gloomy montl». A violent hurri- 
cane on the night of the :^bth and morning of the 27th ; wind S 
and SR. II ivers had ovtrHovved their banks; the tide rose to 
an unprecedented hctight, and much damage was done along the 
southern coast. 

December, — I ht.Te were 24 w'ct dtiys in this month, and the 
lemainirig seva n were so damp and disagreeable as to amount 
almost to such. Tliert* were but two decidedly (by days for the 
month. (In the 4th, there was a heavy thunder storm in the 
evening. A fine mete(jr was observed on the night of the 2yth, 
about nine o’clock. 

Altogether the mean temperature of the year is much below 
the usual staiuiard. 

If there be added t<j the mean height of tlie barometer the 
sum of 0*121 in. lor its elevation above the st a level, which is 
very near the truth, it will give for the mean lu iglil 20*8700 -f 

0-121 2y-yy4o. 

It appears remarkable that there was not, a calm day observe d 
for the year; a few hours only \»f calm f)ccuired at a time. lu 
this observati«)n, I i*r»iisi<h'r it. iiece>sary that an extensive sheet 
of water should nut be rippled ; leaves of trees and long grass 
should not be perceiv ed to move, and the smoke ought to ascend 
perpendicularly, to iiuli<.ate a calm. Tins I belit ve to be a 
very rare circumstance for many hours in succe.ssion. 


Article IV. 

Some Kiperimcnts with O tide of I raninni and Combinations., 
By Juc. Berzelius.* 

Thk Tnuisactions ofthe Royal Academy of Sciences for 1822, 
contain a copious memoir ou uranium by Arfwedson. which 
has extended and at the same time o^siiierably altered our 
former ideas respecting that metal. t winong the experiments 
which' he made with a view to determine the composition of the 
oxide, one gave 5*6() parts of oxygen to IW parts of uranium, 
and two others tr24 ami &o7 ; on the contmry he found, with- 
out any variation in his results, that in the oxidule, 100 parts of 

* Kong. Vet. Acad. IIaimU. 18^. St. i. 

f For a cnmalatitm of >1. Arfwrdvon*» iiiemotr, see > ii. New Series. 
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uranium are combined with ibGSH parts of oxypen. According 
to the former of the above results, which M. Arfwedson con»U 
ders as the most accurate, the ratio of the oxv«j:en in the oxide 
and oxfdule is as ill : ' 2 k ac'cordine; t<» the latter, it is as 5 ; 

As the oxide of uranium readily acts as a wt ak acid, it uppeariM.! 
to me iu)t unhk( ly that the latter ratio mi^ht he the true one, 
and I thoiij;lit it o4* liup<^rlance to di tenniue the point with pre- 
cision, 1 undia took, therefore, an investigation of the compo- 
sition oi the <i\ide j>f uranivim, in luth.r hy that means to as<rer- 
taiii its saturating (^apiuoy as an acid;* luit the e\|>erimental 
deU^rmination was aceoinpanied with so many difliriih ies, that 1 
began to doul)t it^ possibdity. 'file oxide of uranium or its 
hydrate cannot *l)e obtained artifit iailv in a state of puritv. 
If we att(‘mpt its preparation by means of nitric, acid, it passes 
into the stale of oxidule just at tin* instant wiien we expel the 
last portions of acid. If we precipitate it witii an alkali, it. 
combines with tlie puM-ipitant ; and when tlif* latter is ofa 
nature, the compound may lie ignited vvilliout undergoing 
decomposition. Owing 1«> the prestmcc? of aminonia in the 
hydrate preeipitatf'il by that alkali, it is impossilih) to analyse it 
with such precision, that tin* prop»>rlion fd oxyuen will be ileti r- 
mined to within less than , , of* tin? weiuht ol the oxide*. 

I next )io])e<l to gam my obje<‘t by analy/ing I he t .;rbonate<l 
oxide, 1 therefure prei’ipilated a stilulion of the mf i anM)i‘o\n]e 
(d* uranium with carlMaMte ol ammonia. No (di'erv ‘ •^cence took 
place at lln^ coiumem mu nt ol'fhe precipitation, and the pri:ci- 
pitate, on b<*mg colle('t(*d njion a lilti r, appeanrl at hi'^t to 
itdinit easily t>l a eomphdi* < dnU'oration ; Imt it sp< < dily came 
w hitt‘r coloun <1, and at tlie saim* time so iimeh of it pii*NSi*tl 
into solnfion, that if imparted a (jistiin't velhjw (‘olour to the 
filtered licpiid I ni'^ li<p!nd bt <*ame turbid on the appiie.ation <d’ 
luaf, and acf|nntd.i vtllowish milky appi.aranee, but many 

dav'* elap>i (i iad’ore the \>j)o!e <d tlie oxide of uraninni snljsideci 
to the b»)ttom. 'file le^ifine upon the filu r di^siilved lu acids 
without elier> e'^eenee, and VNa^ tliendore hytliafi-, insteiul ol 
carlionate of iiraninm. iinnkiiig that this would prove peem 
liarlv servict'a]>lti f<»r mv purpose', I iixoited a fpiantitv iii a suit- 
ai)le apparatus, in wineh tlie t.xpelhMd gas was collerte<l over 
meri’ury, and the water l)y muriate of lime. Hy this means i 
detenniiied wdli pK ci.sion the weight i/flhe oxidule and of flu* 
water; but the ^as ||katly exe<;eiled the quantity of oxygen 
which ought to have neen evolved, and proved to cqntiiiti a 
consiilerahie pioportion of carbonic acid aii^ azote. Conse- 
qiientlv this hvdrafe was contamiiiaterl both with carbonic acid 
and with ammonia : it i.s probable that these two substances 

* liefore ctwitucnrii^g this investigation. I examined tbc oxidule in tlic mtn- 

Ftcr ov had been done hy .M . .Xifared^on, by reducing it with hydrogen ga*, aod ibuml 
il contjwf^cd of 100 uraniuoi * .‘eOH.i oxygen. 



Af. lierze/im on Vmmttm. 




were associated togc^ther, and wore retained by the hydrat«rin 
the state of carbonate of ammonia. 

[ now examined the oxalate of the oxide. 13y submitting 
this salt to distillation, I decomposed it fa one experiment into 
metallic uranium, curbunu* a<‘id, and water; and on tlie supnu- 
sition that one-fourth of the oxYgea <d‘ the carbrinic acid had 
been previously combined with tlie metal, it would have followed 
that the oxide is cf)inposed of lt)0 unuiiuin -f- 0*14 oxygen. 
But in anr)ther experiment, I obtained a residue uf oxidule of 
uranium, and totally different proportions of carbonic acid and 
water. In both cases the oxalate liad been prepared with an 
oxide puritiefl in the manner recommended l)y M. Arfwedson, 
and precipitated by a long continued ebullition from its solution 
in carbonate of ammonia. I shall return to thi; consideration of 
this salt. I now igniter! a mixture of rletcriniuatc quantities of 
the oxidule and of nitrate of lead, with the expectation of form- 
ing ail uranatc of lead ; but by this treatment, only a small 
portion <»f tin? oxirlule combini’d with an arlditional dosr? of oxy- 
gen. I mixed tin? two substanc<*s t«»getbcr therefore in the 
state of solution, evaporaterl the mixture to dryness, and cal- 
cined the residue; but during the evaporation, tlie nitrate of 
lead crvstalli'/,e<l in tin* first ]»lace, ainl tin- salt of the oxidule 
concreted into a mass over it ; and during tin* ignition, the? lat- 
ter m\lt first iinderweni de<*<unposition, and tin* unerjual mixture 
of oxidule of uranium and nitrate r)f lead wliirdi rr’inainecl, 
afforded the same imsatisfactory residt as in .tin* first exj^eri- 
ment. I now dissolved a determinate cpiantity of magnesia iq 
nitric acid, e\pei?ting, with its assistance, tf» precipitate a solu- 
tion of nitrate of the oxidule, by m<*ans of an excess of caustic 
ammonia; but both in this (xperiment, and when 1 mixed a 
delermihute quaiilitv i>f magm*sia w ith a solution of a dctemii- 
nate. quantity of the oxidule in nitric acid, evaporating the mix- 
ture to dryness am! calcining the resi<lue, tlie results w'hich I 
obtainerl were ecjually varying and undecisive?. 

1 next had recourse to more indirect nu thods, M. .Xrfwt clson 
had found that oxide <4' uranium gives with sulphuric acid and 
potash a double salt, in which its oxygen is to that of the potash 
as 3 : *2. I determined therefore to examine this salt, and w’as 
the more, induced to do so by the uncommonuess of this ratio 
between the oxygen of the two bases. 1 mixed a saturated 
solution of the oxide with a smaller qwitity of sulphate of 
potash than was necessary to form with it the double salt, and 
committed the liquid to spontaneous evaporation. 1 considered 
it not imppbable that if the oxide of uranium contains 3 atoms 
of oxygen, it might, like alumina and the oxides of iron and 
manganese, form a salt crystallizing in a similar manner with 
which would have afforded a decisive proof of its atomic 
CODstitution. But no sucli salt could be obtained, and the 
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double «alt merely formed an adlierin^ crust of SkiiraU crystals, 
which had no relution with ihe octahedron. 1*2 gramme ofthia 
salt, heated uniil it bc^ uu to undergo fusion^ off 0*042 grav 

of pure water. The resitlue 'afforded a turbid solution in water, 
in consequence of its heinuc pnitially doconiposed into a sub and 
a super salt, but the liquid w as rendered transparent by the addi- 
tion of a few* drops of muriatic acid. The oxide of uranium was 
precipitated with^amnionia, and collected upon a filter; and as 
It is soluble in pure water, it was washed with a weak solution 
of sal aininoniiic. limited, it weighed 0*1)23 grin, and had ac- 
<[uired a green coluur. The filtered liquid was evaporated to 
dryness, and the ie!>idue was caleiiied, in order to expel the 
uintiioniucal salts. fh<* sulpliale <if potash which remained 
weighed 0*.‘)O I6>grni. Admitting (hat tile oxygen of the oxitle 
is to that of (henxiilule as 3 ; 2, and that the ileficiency in the 
analysis consisted of suiplmric acid, ihe composition of the suit, 
according to tiiis experiment, would hr . 


Potash 

<)xi(h‘ of uranium , . . 

Sulphuric acid 

Water . 


< oxj ^c n. Ter c^ni. 

licoo 3*23' ir>‘833 

33*10 3*31 >8*833 

33*do 20*(M 27*834 

1*20 3*73 3*000 

1*2000 100*000 


Anotlier jiortion ^ this double salt, prejiared from a solution 
containing an t‘xct>.s of aci<i, up])eared to possess exactly the 
same, crvstalhm* fbnu with tlu' preca-ding', l>ut its yellow colour 
*uas considerably paler. On being analy^,e(i by tin* same pro- 
cess with tlie oiie euiployed above, with tills t:Xcepliou that 
after tin.* separation of the- oxide of nianiinn, the snlphurii* acid 
was prei:i[)itated 1)V murialr of barytes, it yieldird ti*o percent, 
ot water, 30 per cmiI. ui oxiduie i>f uranium, H2 per cent, of sul- 
pliate ot barytes, and 27 percent. (3' sulj>)uit»! nf pot'abh. 3'his 
IS equivalent to 

( ontuiiiijijj: oxygen, 

l^otash. i4*0’u 2*48 

Oxide of* uranium ... . 30*84 2*33 (2*b3>f) 

Sulphurie acid 28*20 ........ ]3*02 

Water (r30 3*78 


This expel iment <li|pion.st rates that the quantity of oxygen ift 
the same in both bases, and that the salt was mixed with a 
portion <)f an acid salt, which differed from it also in containing 
a larger proportion of water of crystallization. 

M. Arfwedsou found the ratio between the o3^y^en of the 
oxide of uranium and of the potash to be nearly as 3 : 2. Hence 
k would appear that his salt contained a portion of sulphate of 
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uranium^ the more especially as he found alcohol capable of 
extracting sulphate of umiiium from it, which w'as not the cpse 
>vith‘ the salt: w|iieli I analyzed. The a<ju< ous tadution of any 
salt gave a yefliow precipitate with alcohol, but the supernatant 
liquid was colouriesM. • 

I now prepared the double iiuiriatc fd* oxide of iimniiini and 
potash, waieii may be obtained crystallized by slowly evaporat- 
ing a liquid containing an < xccss ^»f the muriate of oxide of 
uranium. The crystals are sometimes four-sided prisms with 
obliquely truncated t*\treruitieK, and sometimes four-sided rhom- 
boidal tables. I intctuled at hist fu have analyzed it by reduc- 
tion in hydrogen gas, but I found that the water of crystalliza- 
tion cannot be expelled, w itlumt cariyiug along with it a j>ortion 
4»f the acid, after which the salt is no longer completely soluble 
in water. It was necessary, therefore, to perlbriii the analysis 
in the humid way. grin, of the crystals, previously tlrit^d in 

the state of powder in a temperature <>f dissolved in water 

without leaving any residue. I’he solutiem, precipitated with 
nitrate of silver, gave l*bl grin, of fus< d iianiuie t>f silver. The 
excess of silver was separaual by nuuiatic acid; the oxide of 
uranium was thou precipitated, by ammonia, -and washed with a 
solution of sal ainunmiai'. It was converte d by ignition into 
0*82 gnu. of oxidiile. l>om the remaining liquid, after the dis- 
sipation of the atnmoriiacal salts, there was obtained 0*412 gnn. 
ot muriate of pofasli, = 0‘200() gnu. of potash. 

If the deticit he regarded as water of crystallization, it will 
follow from this analysiH.|^t the salt is composed of 

' Potash 20*0(> containing oxygen 4*43 

Oxiile of uninium . 83*4(j 4*47 


Muriatic acid . . . . 

30* 7. 7 saturating capacity 9*0.’> 

Water 

U'7;i 

S-93 


Uy experiment. 

By calculation. 

Potash 

.. 17 :{7 

I7-32 

Oxide of ui'uniiuu. 

. . O'jMid 


Muriatic acid . • • . 

. . 

2011 

Wattu' 

. . G-4‘> 

trr)9 


UXHXl KHKM) 

I have stated luy results in conformity with the 4)lder tlieory 
respecting the constitution of muriatic acid^that 1 might be abfe 
to employ that acid as a standani. It is obvious that both the 
bases contain equal quuntitiea Of oX\ gen, and that the satuiating 
capacity Q^ ie mu^tiaiic acid is exactly equivalent to the oxygen 
of the tal|P^a.ses. 4 he ditlerences betw'cen the experimental 
and calculated results are triiling, and may be safely imputed to 
the unavoidable errors of observation. I consider the result of 
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this analysis as more decisive than that ,of any of the preceding; 
for the oxide of uranium were otherwise couslti^ted, a very 
different tjuautilr of muriate of silver i>ught tfifi have been 
obtained, if, for example, we suppose that the u^nium in this 
experiment liad been cuanbiiied with 4*9{> instead of 4*47 parts 
of oxygen, the quantity of muriate of silver ought to have neen 
I (iH4 grm. ; but. the dirtt'it nce between this and the experiment 
tal result greatly exiUM-ds what could possibly be occasioned by 
any ciTurs of ohs<M vation. Indeed if tlie oxide of uianium con- 
tained 6 atoms of o.wir' n, *t is not probable that it conhl have 
existed associated wiili potash in the ubove-meiitioned relation^ 
where the oxygen of (he oxidiile i.s two-thirds that of the potash, 
but that the <t\ygtui h*»lli (/f the oxide i»f nianium and of the 
potash Would movt pinhably have Ium.ui tin; same : still, on this 
supposition, there ounhl to liav<‘ been n t eivi d l*(i7 grin, of 
muriate of silvt r, Tht^ ])iopoitu)ns wlheli, m xt to these, would 
approueh most neail\ to the aualytieal r<*sult, wetuhl he when 
the oxjgen of the oxide is to that of tht^ potash as o : 4 ; but 
this would presupposi! still gn ati r did’ereuees both in the (|uan- 
lity of muriate of silver, and in tin* rc'Iativt* pro[)ortions of the 
potash and uxitle ojf urauiuni. 

Since the cjuautity well as the numlier (»i* atoms of the oxy- 
gen may in tliis niuiim r be regarded as known, the information 
thus acquired may b<‘ :ij)piie<i to the analyhis r.>t other compounds 
of uranium. 

The oxalate of urani on gave, in one experiment, from 2*67 
gnu. of tile desiecate<l salt, bod grii||-i|vaU*r, 0*68b6 grm. car- 
bonii* acid, and I •7Mb.’) gnu. metallie. uranium. 4'his approaches 
t<)*the mmtrul oxalate of uranium, combimal with a cpiantity of 
water of < rystalli/.ation whose oxygen is thiire that of the oxide. 

Hy ralrtilaiioii. Hy fxperitn<»t. 

# ( )xide of uranium. .. 70*7() tiJbOO 

Oxalic acid l(r7M 17'99 

Water 13-61 13-()l 

Another quantity of the oxalate which I suhjecled to analysis 
appeared to be a siil>.**.alt, in which tlie oxygen of the oxalic acid 
and of the wati^*- was the same, and each double that of the 
oxide. But the tendt ney of oxide of uranium to combine with 
a different bast* is so poucu liil, that J do not consider this e*xp(.'- 
riment as in any respect decisive. 

The hydrate of oxide of uranium is readily soluble in bicar- 
bonate of potusli, and the solution after some time depoi^itg an 
incrustation of lemon yellow coloured crystals, Y^hich constitute 
a double salt, composed oi' carbonic acid, o.xide of ur^prn, and 
potash. When ciystals are ignited, they give^lff water 

and carbonic acid, and assume a tile red colour. Water extracts 
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from the residue carbonate of potash, and there remains an inso- 
Inble powder also of a tile red colour, which is a urana^.e of pou 
ash. 1*977 grm. of this compound dissolvecUin muriatic^acid 
and precipitated with ammonia, gave l (i8(i grm. oxidule = 
l*71o grm. oxide, and 0 4 grm. muriate of potash, =: 0*253 g^m. 
poUsll. The oxygei| of the oxide of uranium in this salt was 
therefore double iba^'pf the potash. 

Urauate of potasl^ ignited in a current of hydrogen gas, 
undergoe.s only u partial de(‘ompositi(jn. After this treatment, 
it still continues completely insoluble in water, but acids dissohe 
from ituruuate of potash, in which, therefore, the oxide is com- 
bined with u still larger proportion oi‘ potash, 'flie insoluble 
i tsidue consists of metallic uranium. 

As the uranate of barytes v\hen precipi/.ated by ammonia 
from a solution of a salt of the oxide of uranium mixed with a 
salt of barytes, is alvvavs accompanied with a variable tpiantity 
of uranate ul’ unmioniu, tlie propuiliou of which depends in a 
groat measure on the lelatixe proportions of the precipitant, and 
of the two salts in the original solution, i considered it pi elerable 
to form the salt by adding barytes water to a solution of nitrate 
ofoxnle of nriiniuni. 'I'Jm edulcoration of this precipitate is an 
imcomiiiouly tedi(»us process, and 1 remarktjd tliat after ha viinj: 
been repeatedly buihd in fresh cpiantities of w ater, it still parted 
with as much barytes us at liisl. In washing a few gminmes of 
tile salt, I e\pende<i in this manner stfveial galhms of water 
before 1 felt salistiid that it had ceased to give otf a sensible 
cpiantity of baryt<^s. ' yU s prepared, the salt lias a Hamc yellow 
colour, but it becoim-sTPPlu grunate red aftei' ignition. 1 decom- 

E OSed it by soluli%n In muiialic acid* attd by precipitating ike 
arytes by sulphmic aiid, and the oxidl^ of uranium by animomu. 
From 2*1 2H grm. of the ignited salt, I obtaini^d U*4.3l grm. i)f 
barytes and l*b77 grm. of oxide of urm^ium. 'fhe oxygen of the 
barytes was, therelore, mther more than one-fcalf of that the 
oxide of uranium ; but tins exeess is prob.ddy occasioi^ed by 
the difficulty of washing out completely the last portions of tlie 
barytes. In the experiment in which M. Ailvvedsun found the 
oxioe of uranium combined witli tlie smallest proportion of 
baiytes, 100 parts wore combined with 10 9 parts of the earth, 
which, by virtue of its affinity, pivvented the oxide from being 
decompovsed by ignition, 'fhe oxygen of the barvtes in this 
compound was, therefore, one-third of that of the oxide of 
uranium. 

Hence it would appear, that when the oxide of uranium predo* 
minat^s, it combines with basd in such a proportion that its 
p^gen is thnce'that of thtibasc, and that when the base predo- 
ininate^^die oxygen of the oxide of uranium is twice that of the 
base. From the phenomena which take place during the treau 
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merit of the uraniate of potash with hydrogen ga^i, it is obvious 
tha»^ compounds^ exist coataining a still larger proportion of 
base.’*' 

From these experiments it follows; a. That the quantities of 
oxygen combined with uranium in the oxide and oxidule ate to 
one another in the ratio of!] : 2 . 6 . That; in the neutral doijblt> 

salts which oxide of uranimn tonus witli other basi*s, that relation 
by preference takt\s*plac(’. in which the oxygen of both bases is 
equal; although it iiii\e betai expecletl that the oxygen 

oj the oxide of uranium, as is tin,* ca.^t; willi alumina, and the 
oxides of iron and manganese would Iiav(‘ bt'eii thrice that of the 
alkaline bastt with which it is associated, c. 'I'liat oxide of 
uuuiium, when acting as an acid, <'• aitinns t ither tin ic<* or twice 
the oxygen of the base. In the tirst caso the i>\ide is sutHcieul 
to saturate tint base ; in lltt* second, the stilublc bas<^ <*\ist.s in 
«‘Xct‘ss. 

W' e see ‘also liuit ui the analysis a substance containing 
uranium, we an e\ce<. <iiugly lialile to be tleiauveil by the property 
which the oxide pos^esst.s of caiiyuig down with it during it« 
precipitation all insolui»le Ijasc ; after tin; oxide lias been 
Ignited, then lore, v\e ought jnwer to lugh.cl, as M. Ai t\vi‘(lson 
It commends, to exainnn* whether any p<»rlion id it be soluble in 
illlute muriatic, uclil, whicii inl’allibiv ileiects tin; piesentu' of a 
l‘o reign base. 

I rmiiuiu lias a \e!y waak atHuity lor sulplini. Ilusi* has 
sliovvii that the sulpheret may he pH-'pjBMpt*d in t!n‘ ilrv way hy 
igniting the oxidule in an atmospluMc of^Sulphuiet ufc.arhon. In 
the. humid way it may be ohtuincil by precipitating a salt of the 
oxide with hydrosulphuret of ammonia. 'fhe precipitate is 
black, and is soluble in an excess of the hydrosnlnliuiet, yielding 
a dark brown coloured KoUition. W aslud and dji(d, it forms a 
black I^eavy mass, w hich his all the appearanc e of a metallic 
sulphuret, but it it bo digesl< d in mmialic acid, it provt s to be a 
mere mechanical mixture rd ihe oxidule (wliieh parses into solu- 
tion) and sulphur, dhe same sj>*mlaneous dt coinpc»silioii and 
absorption of uxygt n from tlie atiuospheie take piact*, when the 
newly precipitated ami stiil ima'^t sulpimret allowed to letnaiii 
i’or a few hours upon tin* (iltfi. J I .'.idjdmi et ol inanluin prej)ar(*(l 
in the humid way, and still mixed with a suiall quantity of it- 
solution in th(‘ hydio>ulp!ujn t, b<* exposed to the air lor a 1111111- 
her of davs, its cedour giaduailv cliaic'es to a b< autilul. flame 
yellow. The same <’umpoun<l may also be tV>rm(.d by fidiusing 
the hydrated oxide through water, and ]jassing tlyough tin; mix- 
ture a current of sulphuretUrl hydrogen gas; bnf if after the 

• From M. ArtwwWn’sk experiment, in which l -UST (;rm. of oxide of urjit.iuio omi- 
bined with 0*17 ilS gnu. of oxide of rctaint-d ils oxy'^cn in a red he.'ji, • i.r/.-r be 
concluded that the oxole of nraiiinm n n't in a red iua% when roojbWied 

with II quantity of base who&c oxygen is no mure Umn one-^ixth of the oxide of uruniutxi. 

New Senes, \oi . i\. i 
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flame yellow colour has been fully <lev eloped, we still continue 
to introduce the it becomes deepiu', and ,we finally oBtain 
the ordinary dark coloured sulphnret. 1 ‘his flame yellow 
coloured suhslance appears to be ;i <; )m[)ound of oxide and 
sulphuret of uranium, an oxysulphuret ; muriatic acid dissolves 
it, and occasions the disen < 40 gemeiit td .sulphur and sulphuretted 
liydi(»; 4 <*n j:^as. 

yin tire (\unpoutt(h of I rani inn, 

("ranimii o('(ms in thr mineral kin^ilom in very few diflereiit 
stales of combimition. 'i'he only ores of it v\ltii which we an* 
acipiamted arc: 1. 'flu* ojiiiufcy in thc‘ form of pitchblende, 
luechanieally intei mixed willi vaiious nietallii' sulphurets and 
arseiuurets, aud willi silica. I rom some of Khiiuotli’s experi- 
ments, m \vlm‘h llui sdie.i was obtaimsl in the state of jelly, it 
would appe al tliat this mmeial is nceasionally a silicate of oxi- 
duh' of uiaiiium ; a < Ik uinstance wiiicli stdl requires to be 
satisfactorilv est ahli^lK d . I'he hi/draird o.ro/c, forming’ beaii- 

titul li'j;iit yellu\N C'»l<iurt <l musses, <d a piilveiuleiit texture, ami 
only weakly coin rliej.. XVlum heated, it ;j^ives off water, and 
ussunit's a 'j^reen ewlour ; a proof that, it contains no fixed saline 
basis, -k of iironiiun ^ furminj; a dark vt llow, sometimes 

brtuvnish \ellt»w l ol uned compact inineiaL liLnited, it gi\t‘s 
olf water, but as it dtu s not bec'ome en eolonred, it is 
oiwions that it must (uuilaiii ;i fixt d basis. I havt. defected in it 
linu' and oxide id leady; jpiud as I liuve beam unable by means of 
tile blowpipe to rc< oi:uise in it any trace of phosphoric acid, I 
have* reason to re^^aid it e.s a mixture of .sc:veiul uranates, wlwcb 
proliublv vary lauli m ibeii number and in then lelative propur- 
tit>us. 4. file miuei a!', stylvul ///v//n7cs (uran mica), fVomAutiui 
uiul many oihei loe.tinit v^ ainf from Corn w all. o. Sulphate oj' 
oxide {)f unmiuin, which oc.cur.s very sparingly in Joaehil'iisthal. 
From an examuiat io.i, ciiietly by meai;> of the blowpipe, to 
which I ha<l an • 'nj). irfimity of subjeet :ig a small specimen, I 
liiul it to hr a std)-ali ooinp« »sed of sulphunc, acid, and tiuM^xidos 
ol iiiamum and e 'ppii. "Idle latter o\i?le is probably an t ssen- 
tial ingifdu'ui in ihi' mineial, as is the ca^e witii the double 
pliospbaie fiom (\«inwall. 

I shall iue» o foe rii * details of a minute inx ^ligation which 
T liave maot' oi' llte uiaiiites IVom (’ornwall and from Antun, 
wiiicb, on are »init ol 1 he simil.iiit \ of I heir ervstulline form, have 
been, hei^toiori' etroiuously coi^>idered as ('uiistituLing the 
same minoi aio^ical .qjccies. Tl. e localities of this mineral are 
numerous, ahh. ug!i ii i<?iievoi found I'xctpt in vt:ry inconsider- 
ahle (plant tl- a^, t- i example, in (\uuwal!, Autiin, Johann 
Crt orLicusiaiU, bhbeiisi'.ek, Zinnv\ald, Bodemais, &c. Beiiimaiin 
wa.s llu' thst poison who anaiy/.ed it. Tlu* specimen which he 
examiiud happe ned to ho the. cupreous variety from Corn\vail, 
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and as uranium was at that time undiscovered, he was induced 
by nis experiimJnts to consider it a compound of muriatic acid, 
alumina, and oxide of copptM-. Hence VVerncr applied to it the 
name of chalcolite. * 

Klaproth, wlio exanuned tlie mineral in 1790, found that its 
solution ill nitric acid is not precipitated by a solution of silver, 
and that it contains i»xlde of nratuuni, which he had then recently 
discovered, togetlu r witii a quantity of <.)\ide of copper, which, 
however, he regarded ;is ;n i:idental, because in other specimens 
it was totally wantin.,. i'he mineral was now re<j;ardt;d as a 
crysfalli'/ed oxide of u dniutii. 

(Jregor afterward^, in iSOo, 4*xamined a uran mica, in whicl), 
besides oxidi? of uraiiiuui, In* foiiiHl lime, oxide oi lead, and silica; 
and in l^ilo a gna n variety, liom which ht' separatial 74*4 per 
cent, of oxide of uramuni c'<mlaming a fraca; ofijxidii of haul, S‘l> 
per cent, of oxide of copjier, and 15*4 pm* cent, of' wafer. The 
oxide of <‘ 0 |)pcr he considcia (I by far too abundant to camstituto 
a mere ac(*i<lental ingiaalicni. 

M(»re lately, in 1«S1*J, 1 iindtnio(»k an examination of the 
uranite fr<nii Aiiluii, in whicli I found so coiisid(trabIe a propor- 
tion of lime, lliat it uiio inipussil)l(‘ to regard it as an aea*id(*ntal 
constituent. Tin* result of my analysis was linn* (>*h7, oxide of 
uranimn 7 -*lo, c»\ide of in;uigaii(‘sc* and inagn(‘sia water 

ganguc 2*5: lienee I cuin luded that the mineral is a ura- 
naf(* of lime with Nvatf r of t rvstalli/atiqu. As I <lid not possess 
a sufii(‘ient "^tock of the (‘ornwall nraniie. for a regnlar analysis, I 
examined it indbre liie blowpipe, and finding tliat it ca>ntuined 
ct*pper, that it gave oli an odour of arsenic in the reducing 
flaiin*. and tb.it tln^ globule of < opp« r obtaiin cl with tin* assist- 
aiu;c of Sofia was vvliitc and brittle, I conclude<l that tin* green 
colour is occasioned liy the preseiiee of arsenialfj of < opper. 

'fowards the ch)se of I S*JJ, Air. IMiillips di'*cf/vered [mospho- 
ric acid in (he Cornwall nraiiite, while Inciting it with a caustic 
alkali, in <.*rder to scpaoite tin*, aiseuif*, acid, which I had stated 
to constitute one ot its ingn flii nts. This indmaal liim to make 
a new analysis of the iniin*ial, by which he found it conqeisi'd of 
oxide of copper 9*(), oxide, of uranium titld), pbospborit* acirl 
silica water 1 1 o. lie found also, lliat although the 

mineral is not altotretln r fre<' from arsenic af'.id, tin? proportion 
of ibis ingr< dient is >o im:c>nsiderable, that it may be safely 
neglected. In const*quencc' of his having cuqiloyed eironeous 
nuiitbers for the basis of his calculations, Air. I^hillips wtis led 
to regard the mineral as a mixture of^J2*2 neutftd phosphate of 
uranium with 12'.'1 pti<»sphal<i of copper, by whicli tb^en* still 
remaine*<l imapproiiriated am excess of phosplioric acid. I'lie 
water he regardefi as shared between tlie two phosphates in 
such a manner, that the salt of uranium contains J5, and the salt 
of copper 2 atoms. Ontiie whole, he considered both the Cor- 

T 2 
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nUb uratiite^ and that which I analyzed, to consist essentially of 
phosphate of oxide of uranium. 

This statement id Mr. Phillips induced mo to analyse the 
Autun uranile anew. An exaininatiou the blowpipe instantly 
detected phosphoric acid, \vln>ae presence was so much the 
more itiilooktHl lor by mi*, Iji cause when in iny curlier analysis I 
diluted the cnucentrated r>ululiou of the mini ral in luuriutie acid 
with alcohol, witli a view to the Md>se(|ucijt |)iecipitation of tlii' 
lime by sulpbmic acid, it did not become in the least turbid, 
although one would have naturally expected, that the phosphate 
ol liiiu' should lia\ e pi et ipitatfd. 

d bat so laii^e a pi<.>poitiou of lime and oxithj ol copper should 
constitute an accidental ailinir.ture in tin: itiineral, wlien, as 
being more poweilul l)ast.s tliun oxidi* ot* maniuni, they outrlit to 
»hare with it the pho>|jhoric acid, appealed to me extrtiuely 
unlikely : I ihoughl it iiinch more pi(d>able that the two mine- 
rals are iijoinorphous double siilt.s, ci>mpONed ol‘ an eipial number 
of simple atoms, but in oin. of which the lime is replaced by 
oxide ol* copper, ith a view to asceitain this, I undertook an 
analysis of both. 

(A.) L rtuiite I / (i/n Aithiii , — ll is veiy dillieiilt to rleterinlne 
the water ol crystallization in this inineial witli accuracy, partly 
becuuM* in conse(|uen(.:e of its foliateil texture, it has a peculiar 
tendency to absorb liyi^roscopic moisiurt.', and partly because it 
retains i)nly by a weak allinity even that portion of water which 
exists in \i in a ,statr‘ of chcuiic.il eA>nibination. In an attempt 
which I maile to dissolve the mineral in bulling acetic acid, I 
found that not a trata- passt d inti> stilution, but it. atajuired by 
this treatment the same brow n colour whic h it possesses after 
the water of erystallizaticui lias been expelled by ignititju. ^\ hen 
ilried in a pulverised state in a temperature of it gave in 

many experiments Ix twcen 14*4 and Idxid per cent, of water : 
without this previcuis preparation, it gave* as much as 17 percent. 
Th(^ water thus expelled reacted as an alkali, and had the odour 
of ammonia. It was not prc cipitateil b\ nitrate c>f silver, but it 
left by sptmtaneems evaporation traces of a crystallized salt, 
which was probal)ly finale of ammonia, for the neck of the retort 
was distinctly corrodetl in tiic plme where the water had eon- 
viensed at the commencement c4* the operation. I saturated 
with muriatic acid, and evaporated to thy ness, the water expelled 
from three ^rainme.s of uranite, but the resiiiue of sal ammoniac' 
WOH scarcely siifticient to produce a sensible alteration on ilm 
balance. 

I analyzed the uhneral^i three ilifi'erent ways : — 

1. The ignited powder was dissvUved in nitric acid, the solu- 
tion was diluted with alcolud, and a mixture of sulphuric acid 
and alcohol was added, so long as any gypsum precipitated the 
gypsum was washed with alcohol, dried, ignited, and weighed. 
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To asceiiain whether it liad carried down any portion of oxide 
of •uranium, it was dissolved, witli the a<isistanre of a boiling 
heat, in dilute muriatic acid, by which a white powder, consist- 
iirj; of sulphate of barytes, remained tiiidissolvcd. The acid 
solution was precipitated neither by ammonia nor bv triple 
prussiati; of ]>uf;tsh : tlic gypsum had tliorefore eontained no 
oxide of nranimu. I1u* ah'oliolic stdution >vas twaporated to 
drvucss, and tlic residiK* was stroimlv ii;nited with earbcuiate of 
soda; the fiis» d v\as then diixf’sted in watcu*, wfiicdi 

e\traeti‘(l phospliiu > of soda, aurl hdt a coinjMMintl of oxide of 
uratiiniu and soda undiss(d\ed. 'flu* latter was flissidv^ul in 
nu:i latic arid, pri c ipii at cd itli (‘ae^tic ainuujiiia, wasln^d w ifh a 
solution of* sal anma )uiar-, drif d, iL'iiilcd, aii«l wni^hed. Muriatic 
acid did not fVom it a trace of oxidc^ of iiraniunt. 'rhe 

alkaline solution, on bein;: •'afnratcd with muriatic arid, h't f'all 
a nunut(‘ white coloured pj aadpitate, wliieh pro\('fl ta b(‘ a mix- 
ture of neutral phosphate (ji'o\Hh‘ of* uranium atid plmspliatc of 
oxide of‘tin. I'he lilten <l lupiid was boiled, in order to expel 
tlie carbonic acid uas, and preei])if at( fl by a mixture orammoilia 
and imiritite of* lime : the pln>'-phaf(‘ lime was nftcrw'ard.s 
waslual, i^mtc'd, and vsei^jfhed, 

‘J. Tlu’ nitric s<*lutiou of the i;j'nlted nnm ral was pn’cipitated 
W'itli a slight <\c(ss ol\icefat»‘ of lead; its yrllow colourbythis 
treatimmt lna ame imieh paltu*, but rlid imt eompl(>t/*}y disappr^ar. 
Tile pve(‘i[>»ta1 e, wliieh \\.i-.a double jdiosphale of the oxidi'sof 
leatl and maniiim, ami whi<‘h eontaiiicd the whole phosjihoric 
acid (jf tile mint lab was w a'^lied, iunited, and wel.j;he‘d. If was 
tjicu dissobed in nitiie. acid, the solution was mixt.d with rather 
more siilphurie arid than was necessary to pre('ipitate the oxide 
of had, and eva[)orated until iiiO'*t of the mtrie. acid w^as fli.ssi- 
pated. Ah’oln l now ad<led pref'ipitateil the whole of the sul- 
of lead, w !i i( h \va > w asiied, i'^nifeil, and weiglu'd. The 
remainin;:: liquid containetl jiln»-plioi ie acid ami oxifle of uranium, 
together w it li some sulphuric ucnl. I^otfr-^h separated from it 
the oxidt* in the state of iiranafe <d pota’'h ; tlie precipitate was 
dissolved in muriatic aejd, and tho oxide was again thrown 
down bv ainmcinia, war^hed v\ith a solution of sal ammoniac, 
and ignited. The quantity of ;dK»sphori<* aeirl was deduced by 
subtracting from tin; weight ofifie doid>le phosphate that ofthe 
oxide of it ad contained by the sulphate, and thatof tfie oxide of 
uranium which was CMjulvalenl to tluj obtained ^quantity of 
oxidule. riu- original solution whitdi had been precipitated 
with acetate of b ad, sfdl retaiiu d ubf>nt one- tenth of tlrt? oxide; 
of uranium. Tlie excf'^s of oxidf; lead was^rernoved l>y sul- 
phuretted livdrogeu tra>, and from the filtered lirpiid. 'I'lie 
oxide of uranium was pr(‘Ci[>itaied by auiiuonia. The barytes 
was now srparateil by a few drops of sulphuric acid, and the 
remaining licjuid, after having been evapoiated nearly to dryness, 
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\va *4 mixed with alcohol and an additional (quantity of 8ul|)huric 
acid, hy whic.h means the whole of the lime was obtained in ^he 
state of’ sulphate. Fr<»iii tht* acad alcolmlic, !u|did, diluted with 
water, suhpliospluite of aininouia precipitated a minute portion 
of a iiiixluie ol maen; --ia ami oxidule of fuan^aiu su, in the form 
of*tlu‘ double annnouiiu al sub[)li<»spliales. 

o. The baiytes was st paiated fVi)m llic nitric solution of the 
ij^iult (i luiiunal by sulphuric acid : the li<piid‘ w as then concen- 
Irafetl, and the lime was precipitated h\ .y mixture of sulphuric 
acid and alcohol, din; filtered solution was tVeetl frcuii alcohol 
by o\ apcuatioii, and di< omposed bv ammonia. The precipitate, 

Inclt was a ilouble .sub[>iiosphate of oxidt* < f uramuni and 
ammonia, wa?s very cautiously <‘ulcinf'd (in a hiah tmnperature 
!!>, I'oloiir is partially eonvertisl to a careen w ei^^hed, and 
deeomposed l)y n^mtioii with pota'-li ; and tin oxide of uranium 
was aflciwards isolated liv tin; proeovs. whieh Inis l)e‘eii already 
described. Its weight, dediu.ted from that of the calciin‘<t 
]>ho.sphate, indicated that of tlie phosphoi ie acid, I found to my 
surprise' that subpliosphate of ammonia still delei Is the presence' 
of ina*:;ncsia and oxidule of man^am se' in a liipiid from which 
phos|)hate of oxidt' of uranium has been precipitated by 
ammonia. 

The follow iinjc are tln^ results of three analvst of* l(M> parts of 
tin* ignited uianiti*, performed aci oujini; to fin; thn'c f(>reL;'oinu. 


melliocjs : 

\. H. (. 

fhiivlis 1-S4 .... i'X:\ ..... .... ISO 

fame .... ti’Sd .... b'bti .... ti’7*J 

Ahi-ii.'sia 1 _ 

< >\idiile of mangan. f **’* ^ *••• 

i >\ide of uranium . . 7 I •‘Jo .... TOtfd .... tSOdiS .... 7tt‘4o 
Fhosplmric acid, . . l<i*7b .... IH'H7 .... 1(>'44 .... 

O.xide of fin 01 Hi .... — .... — .... 0*00 

f hincciie oe>o .... J-od .... 2*40 .... 2*70 

i2*7>oh 


UH)*00 lOO-do 07-l2(?) 00*30 

Admitting that the mean of these three anal> ses approache.s 
nearest to the truth, and that the water anion iits ti^ 14*9 per 
cent. (which however includes 7hi fluoric acid and aminonia\ it 
will follow lot) parts of uranite are ttomposed of 


ihhU dccimi position dues »ot take placa with the double subsalt of ItDir. 
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Atomn. 


Barytes. . . . 

. l-ol containimr oxygen 0*1 fiO 

.. 1 

Lime 


1 -585 

.. 1 

Alaunesia 

Oxiduh* of’ mau< 4 an. 


(1-07 


(dxiiU* t>f 111 anoou. . 


;M28 

o 

Phosnhorli* acid . , . 

. M-b.i 

8-198 

. . /) 

Walc r *. . . 

t o.mL: 'u‘ 

l lmnic' :o ui 

\mmcnna 

. 1 l!MI 

s 

^/I'racu* 

13-24fi 

. . s 


It follin\s from tins iUc oxv^vn ot’tlir ovirJe of uranium is 
tlouhlo that of t.li<‘ lime; that tlie sum the oxvf^eri of all the 
bases is to that of tin* phosphoric ac'ici as A : o ; aiul that the 
oxyi 2 ;en ot the water is eiohl tiim‘s that of the hiue. Ihe (juan- 
tity of* water a('lua!l\ foinul rather ext’etals this ]Mop(»rlinn, hut 
the sliL’Jit. ( \eess js ])rot>al>Iv in (*oinl>iimt ion with flu* salts of 
iiiiK' anrl l)arvte>, ami with Uie fluori<‘ a4*i<l and ainnionia. This 
•'alt i'i. tlieit ( ‘'inposrd of *> atoms of snlijihosphat e of litno 

-m the saitif (hiiiei of ^aturatn*n a*, in ery.sf alli/e»l apatite), 
I a((Mns of snl>ph* 'splialt* of o\i(|e of nraiiiutn, and IS atanns of 
watir, ineehaiiK tllv ipteinos^ d with mix nnnuti; rpiantil les <)f 
♦ lie jilio'-je ,al t v »>r i ‘ N ime.!m "la, and o\idide of inaiej^ain'se. 

( oina nr. ated a< nl de^ elopes the. Iluoin* aeid more, 

dt'cisivt l\ than iuin'e>n, but t he «|itanl it \ is in both rases .so 
jnronsiderabb , tiu.t. it c annot be? n ^ardi d otherwise than an 
aec idc'Utal adini ..'me, as null ed aj»p( ais to hi^ thc! <:us(: with it in 
all the iiati\ e piiosphates. 

( H - j i tuni/r f nun (ui nuaU, 1 he small hto(',k whieli 1 pos- 
sessed of til!" mile rd pc iinittid me to sul)pu‘t it.only toasin^h; 
analxsis; but mv results aunu* sc) ( lo.sely with thuscj of (irejxor 
and Pliiliips, tjiai a npciition (»f ji, would pfrrhaps la* super- 
fluons. 

Oin- eranmu?, pMwi<aj.slv pounded ami dried in a Imnperatuie 
of lost l)v iumtn.ni in a small t!:la‘-.s retort O'loDo; the 

t .xpelled water was neifin r ac ni noi ammoidaeal, and was in all 
n spf cts pure.. 'Idle ye llow eoluured rt snlne was fiistul v\ilh 
carbonate <d‘ soda, and the and and alkali wi.*re extraeted with 
water. 'I’ht? oxides thus separnteul Iiud a dark ^reefi rc>loni,and 
left by solution in inunati'; ac id and supersatnraticui wjth c ar- 
bonate of ammonia, an in^fdubh* matter, weighini!^ ()d)07 ^^rm. 
which coiitainefi silica, aliiiniiia, ai^ a distmet trace of tin or 
lead. 'fhe licpiid was ccjiicentrated until tlie v\hoIe of the 
ammonia was expelled, tlui precipitated oxides wane tlum dis- 
Molved in muriatic acid, and the copper was thrown down by 
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finlphurottod hydrogen ^.is. The siilphuret of copper weighed 
after roasting ()*01i4 griu. Dissolved in ii\uriatic acid •Sand 
with iiiiiiiute of barytes, it. giuo O'trJH grin, sulphate of 
liaryl' s, = 0*0( 'iHi gnu. Milplou ie aei<l cr»hse({ueiitly the oxide 
ol* e(vjn»er ani«‘\jnted tnd-osn gun. 'I he liquid whicli had been 
treaUsi with .suljiluiieih il h\<bnoen hoih-d in order to expel 
the excess ot‘ gns, uikI pi ecipitalefl bv annnoniu. The* precipi- 
tate, a^slied with a solnticni nf v,al annunniac and iginle.d, ga>e 
0-,a!r2 gnu. uMdule of uianimn, = gnu. oxidii. 

1 he alLaliii( lupud, winch contained the ;u‘.iflofthe uraniU', 
\sas siqn n atur lied with nnniatic ut‘id, and j‘reeipitated by sul- 
plniu lted hNoiugeii ga.N : stniic >ulphtiret 4-f arsenic s( j)ara(ed, 
but too UK onsidei al)le to be weighed. I In** poitioii ot green 
uiaiiio- en which luy t)iiginal blowpip*) exaniinateai was made, 
coiitaincfl a corisidiiably larger <[uautitv of arsenic acid: as 
th:> acid is isomoi ph« >us with pho.'.phurie acid, its proportion in 
ditleieiit specimens will [»ioi>abb'be liable to gre*at \ariati'>ns. 
The ui anile was therefon- eom[)0si d of 

Aioin- 

Oxub* of copper N* id (ontaining o.xvgen ,, I 

t Hi<l<' ot’ ui aniuin tit)*d.“> iMTd '2 

TMiosp. ac, w it h ai >. a<' . tS* 7‘J .. o 


Water LV(U l.’h*: I . . K 

(laiigiu* b*7t> 


lno*t)(» 

Jb*re we find tlie same imilrqdcs a.s in tin* uranite from AiiMin, 
’With the ditlcrence that the him* is replaced bv vi ([uantitv of 
oxidt' ufia)pj)(’r, c ontainin'’^ the same' amount <.>f »>xygen. I'be 
quantity of phosphoric’ acid is ratlicr too high, because llivre is 
included mulcr it both the ursc*ni<' acid and the necessary loss 
of (he analysis. Thi^. uranite cemfaius also ilnoric ac id, perhaps 
more al>midantly than ttt» .'‘peeimeiis from Autuii, but, the linu' 
and l>aryte'- are whollv wantiie;. 

Both these uranites aie tlieretbri' donble snbphosphates of 
c’lxide of nraninni. the' otic* with oxide i^»f co])j)(‘r, and the other 
with lime. Vs lime and ox Ido of copper, according to Alitscher- 
lichs adniiiabh' diseo^elv arc isomoi phous, they innst, when 
combined with an ♦ qual lumd « r of att>ms .d 4 >xide of nraninni, 
piiosphori<' acMcl, and wat» i, as.-umo tl>*’ ^am? f ivstaHine forn: ; 
and, tl;e:'efor<\ the' two miuerals will lie ccmsidcied as identical, 
hv tho^e w ho covlnu’ ihernsi l\’os to the crystalline fc^rm, in esta- 
blishing a miiK raiogieal spei n s. althongh this arrangt nient, 
wi*h reference (m theii compositi«u>, is # rroiieons. 


P»tfTm!ne<t fn:n fh? 
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As they deserve to ho ilis(in*j;,iiishetl hy ditferonf names, I 
pr<fj)(»se to call the Cornwall \juaety chalcntih\ the appellation 
which it had ])reriously receivfd from \\ rnu r, and to appro- 
priafe to the yellow varjety the naim oi' nvtnntc. 


Aktk L1-: V. 

Oh^t'rrnf ions »$n a Ihnxl ttntJ M{)uf ttnii/trd ht/ 

John liohntsy fo: ('n<:hfin:s l\-rso/t\ (o I’f.'/fr , l//r//7///r///.v /// 

( V/x'.N of I m\ fo rj, ^ / M. tot //s carfu hj \ ( lut'l ion ^ funi /nr 

/hr Rrniurn/ of i>t. Ii\ \V\ |{. \\ halinn, I'.sik 

r\s..^c. 

(do the (it ills' Annn/'^ <>/ t Ju /osoph i/ .) 

(.KNTIii:.Mi;N. 

I DC) iiiVM'il tiic' lionour cd oUr rmj; von. for iii^- ilion in \oiir 
lugldv \;ilnuidi‘ jouiiiai, '>oini- >lnnl ol i v at ion > on a Mccnt 
inv<*nth»n l)iouL;‘ht hots'ic thu [>nhhe m thi'^ town, hv .h)hn 
Hoheits, a poor workino' nnm r, of St. Mi h n^, in Lancashire, 
wliich, aft' I la in':;’ 'mbniit t-'d lo tjjo h -t of < \ peiiinml , has 
answered the i AjM c lati 'Os f*»rni((l of its a[)parenf ntihty in the 
In'i'hest dc'on o. 

rh <* coin t met i< m ' •♦' t In- in^t i iinu nt \* ly siniph-, i.id <‘on>fst.s 
oi a h'Kid or co\enn:; lor tin lead and nc'ck, nneh' o| stronj.; 
hallier, and clo'Ntdv adaptt d t«» tin upper pait oi tin- hody ; 
u*.to the Iront or fact! p.n t ot v\lnch is inserted a '^ii;hi [»it ee oi' 
L^lass, set in a prop't'tma ^onare tin sueket <*1 iiann* ; and a 
inont h-piect', to \\hieh is attat he<l an open tnln-, eoiislmeled ot 
spiral wire covered with leat.ln r, desceudiin; t<) within about 
nine rfiches of tlie ilot»r, ste adied by a strap ainl Iniekh* round 
thci lee;, ’and havlinj, at its end a luinn ! or ! i umpet-slniped 

opeuiui.; of tin, closed with slron;^ flainn I or in/ise-i uj., aud 
oandully lined on its inner Miitac*- with a hiver oi .sj)on;:^e;. 

TIk; principle n[>on whicii its inc rits appi ar entire ly to rest, is 
tin* fne ility aildrded to the* we aier of re-j)ii iic e'ly a much Iciiij 
impure and a comparatiN e K' cool at mfjs[)hf‘ric ’air, in phtcetH 
tilh?d with smoke and vapour, aiisimj; from the cejinbustiou oi 
matter of anv kind, and dc hiterienis, ni aoje atei e^r less <h?;^rec, 
to animal lift'. 

Tf) r(‘M(h*r the ho'ud fit for immediate; use*, noilfino nmre it» 
nercs-ary than to inoi^fi.n tlioicuii^liiy tin; flannel ancl spe/nj^cf at 
its lower emd with water; taking’ care to itee it* trom any super- 
riuou^ rpiantity of thiid whicli it luav have; imbibed, and wdiicU 
Would uthc.rvM.se iateriere with the tree p.i'^sa,:e of* air through 
the instruinf:nt, ainl impair its nsefulnciss. Ihc manner of itA 
‘ ‘peratic'ii to enable the we arer to inhale the air from the 
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lowest Htrutum of’ the apavtmont, where it is always the least 
impure, to filtrate and cool it by transmission through the breitth- 
ing funnel, and thus to deprive it of the smoke and charcoal, 

driven oft’ by the cornbusticni, with which it is strongly inipreg- 
1 ‘ 

II a ted. 





No. I, Robeits’s invention as given by himself. ^ 

No. 2, Tlie sanu‘, witlr the sugge>t<'d improvements. 

For tliese purposes the principle of Roberta’s instrument is 
well adapted, and its construction well inniixined and invented; 
but several important impi t>\ tiinents iniuht la. made vvhicli 
wouhl go far towards the completion of tiu! machine, and w hich 
imnifil lately suggest themselves on a bare examination, or on 
its application to experiment. 

The first alteration I would recommend is the. insertion of a 
screw joint into the upper part of the tube, at about two or three 
inches from its origin, furnished with a washer of leather, and 
made i^ir-tight. Tins simple addition would secure two import- 
ant advantages : .first, it would enable the person using the hood 
to relieve himself from exhaustion and oppre'^sion on coming 
out of the apartment, bv the instant admission and respiration of 
pure atmospheric air, without incurring loss of time by removing 
the whole hood, as is tlie case on its prese nt construction ; and 
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secondly, it would prevent all dau<j^er IVoiu a siuldiUi exposure of 
thei>reabt and neck (already in a state of protust' perspiration) 
from a hijili ttuifperature to eold air. eaus(‘d l>y openiinj; the 
dress to loose tlu^ straps and hnekU s by which tin* nundime js 
fastened i\)und {\\v shoui’li is and eht <t. 

The second aitt ration would he ti> insert a nIkiIiow ohlon^' 
i (>m!av o-convex t;Iass, instead of the sipiare and s«u Lrt at pre- 
sent in use; hy wiifch the man wonhl he enahh'd lo s» r on all 
Sides with inneii ! '--s Hitlu tdfv, and without any l iiau-e nt p(‘'v- 
ture ; while, at Tne '.o'\r hme, refraction would he pnM uinJ hy 
the; t.iiiuness of the luediuni, uhn li cannot, ho the e.is<* with ,i 
j)lano-con\a*x i;las>. a^ l>v '-onie iientleinan has heeii n laun- 
njende<l. f)\a‘r t!:is .si^ht-pita a iniuht also hi’ ad vania^eoiislv 
li\(Ml a strnno h alher pi ak, to prote< t the evt s from tlie ;j,larin^‘ 
hi;ht of tiu’ fire, and (hetihi'vs l*r»»iii inpirv l>v iaihnj: hodu’s, or 
hh>ws tiom ahow' , aiul in In n of tlu’ simple walei ter tin* iiu- 
nieision ot' the, hit athimj; funnel, .^elution »•! eau>lie pot.i -!i 
nhti'ht I)e suhstituted, winch wtuild nentiali/e tin eaihunn acid 
j^ds and Wdod arid, suspended in the smoke (the eoiit.nt of 
which la>t is so si.\i r(‘l\ painful to the <'ve>y and thereh\, m a 
vstill ‘greater dee;ree, efiect the advantages for wloeh tin luaehiue 
is intended. 

In the experiments .-i Ffidav last, made iM'lere tin Fresuh ii# 
and Direetors td the Mamdu ster l ii*' and lali* 

pany, atid a iiumher <d ‘'(•lenlilie L’enlh'im n, the jpaitment in 
w nich il oh* its 1 rnKnn« vi “J I nmmle^. at a f emp* i at n i »• of 
1 ahr. was a foiu.diy drvnii; o\< n, lilh d witii sim-ki aiai v.ip'eo, 
;ii\en i*tf hy tin eoinhn-t nm t»l damp cot ton. v. a e v\ t t ha \ , a lal 
sulphur, the least exposuie to uhieh produe* d mteuNi- -niaMinj^ 
m t lit* ( yes, and an eM t‘s i\ t- n ntati- n on ! he lunu'. and v^^•ual 
prohahh h.tve 4i»-T!<*\t<? hie it ii had het-n t ontmmcl hiil lv)i a 
few iii'*#ntts;* wioieto.i j t i m w « a. mil t he a j>pai at u.-^ o' •! hine; 
more lu'emn d firan :».»i a< a • !ir<»fn>fi »*l the aehon ot tin- hf ait 
tioin 7t_) to ain.ul Ifift j)i i noiinte, Otj luied !>v a tiei peispnation 
over the sui face ot 1 lie hr riv ; a i) !i .•^oim -ti,' at n>n ol t xliau-t ion 
and ‘j;iddin»’ss in those mr.a eustonn d to in*, exp* i nin n! . 

I In* chief • \rellemo ut Ihda rt' s in'^tiumt iit it'' 'impllcity. 
for it can ne\t'!- he adimlord that an inveiitmn how e v er <*flicieiit 
in ihc purposes l(.»r which it is mlemied, it' it h» < omph \ m its 
construction, ami ddiicult in its applic.nem, can he at all coin- 
parahie in value to one so plain ni piineiple, and so iutelh;j^ihh*: 
111 its utility, as hi> is. 

It iiin-«t iiki wise he home in ninid that tlu inav liine is not 
invented for s<-icnt!fic per.sons, tu for thos(> w4io aie faruihar 

• On n:ix4‘ci air r>» .r l>«r»)iral anaJy’^U, a foiiMi, in fhf HCvrral 

*" <|>«niTients •/» I>r. Menr'. ir,'! *^Jr. ^r» i>** ^*ii4os^ht*nr ch.i^P'Cfl with ahottt 

'me pr- f;cr.C ot c'^rbl^^i'^' H- et /:in. and dt’pnv.'d <>f .t c/»rrcP'jK>r.'!f'n» nf 

<,;id ?<1 uiio - 44 e! od. 
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with exporiiucnt ; hut ior iiuui of* inhu ior capacities and no 
efliu:ati<»n, who, in the ruUilincnt of even plain directions iR the 
hour of danger and Ininv, art: (dfcn likvly to misunderstand 
their rneaning, and dch at their intention. 

d’akiiic tlieielort; tin '-t; mi (•imi'^tances into consideration, it is 
my opinion that tin' iu\enlion is amply equal to the pur]>Obe.s 
for whudi it is inteiidrd, an<I highly de>ei\ing the contidcncf' 
and encaiuraneineiit ol a liberal public. 

lloberfs Iris HM*eiv(‘d from the Maiiclie.'^lt r Assurance Com- 
pany u pri mmm of oO L'jiineas, and their pcnui.ssion to use any 
do<*nm<*nts iesp( (•.ting the invention whicJi liavc* bef'ri laid before 
the Hoaid of Director.^; and I slionh.l fed mvsclf at all times 
<‘omplnnented by any application for further infonuation, or 
indeed bv any siui^t'slion likely to forward tln^ p<Kvr fellow’s 
interest, or to make tin* in\<M!tion more ecMu rally known and 
iivSeful. I lia.ve the' honour to be, (jentiemen, 

^ unr \< iy obi-dimt ser\ ant, 

\\ . . W n A IK) V, 

Siiioeoii to tin; Manchf ster Fin' and Life. 

Assuiaiu f' ( ’om[)any- 

M igbt not be ad V antageoii^ly Mibstil oted Idr ii:lass for tlu' 
sight-hoh’s. as tin? <laieier ol tin; latlei substance’.- brenkinur iroiu 
sudden cxpnsnic to intense lieat would llurebv Ik' avtiide.d f — 
Edit' . 


AuTK LK VI. 

Clu'tnical Hianiinalitui of f wo Sprei/oro'^ of' f/tr Sfo7 of' t!iv ('fivertt 
of KYtfitocIt. ]»y M. CliCNieid. t^*^'**^uiunicated bv the Kev. 
W, Ibn-kland, Frofe'v>or of’ Mimualogy in the I nT^ersity 
of ( Hford, ike.) I'o n'luch t'i fuctin'd fin .{ovount o/ tin: Cnv{\ 
from the Uelifjuiw Dt/tirtn/i r. 

“ d‘ni. ea>e of Kiddoch. is m«>iv reniaikable than the rest, 
as bt nig ilu‘ tudy one I have i.\er seen, t xeejit that of 
Kirkdale, in w liicli i he animal n mains have eseaj)ed disturbance 
by ililuMul action; and tiie only one also in which 1 could find 
the black annual l aitli, said by other writt rs to occur so gene- 
rally, atul for which many of them appear t*) have mistaken the 
diUnial seduut nt in whicli the bones are so universallv imbed- 
lied, d h<* only thing at all like it that f conltl find in anv of the 
other ravt rns, 'awv fragnumts t>f highly dccaveil hone* wliirh 
oecurrt d in the loi >< part of the ddiiNial sediment in the ca\es 
of i>char/feld and ( jailenrenlh ; but in the cave of Kiihloch, it 
is far ollierwisc. It is literally true that in this single cavern 
(the si/e and pj\>poitions of which are nearly equal to those of 
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the interior of a larcr^ chnrcli)» there are IniiuIrcHls of cart-load® 
of litack animal ij^usi entirely covering- llu* vvlmle ilijor to a depth 
winch must avciaoe at iea>*t six feel, and uhieli, if we nuilliply 
this cJe|)lii Ijy the Ieu<j^lh and hixadth i»i tiu' ea\eni, will be 
found to (.'Xceed r>(K)0 cubic teet, Tiiu* whuh- nf this mass has 
been aiid ..j.uin du^* o\t r in .si-areii (>l‘ trelh and boiics, 

wliii h it still contains al)undau(ly, tlhuu;h in bn ivim iViejcinents. 
'I'he state ol‘ tlu‘,>»*'is \iiy diflerent fium thal of llie bunts vve 
find in any ut llu* o<b»’v « ;m « rns, beiiiu uf a l)la( k, tir, nu)re pro- 
perly speakin:;', <l*nk »n iIk i- euluur ihiunohuiil, and many of 
(iiein readily e.i luni hiev uiitiertlu* finder iniu a suit d;nk pc»\\tU*r 
resenddini; iminnny po\\d<*.\ and beimj;; nt ihe same* nalnrt* with 
llu‘ black earth n wlueli tlu'v au* nnbtddi d. 'I lu^ ijirantity ot 
animal matter aeenniuiated un tins iluor is must sm prir^iny;, 
and the only tlnnu' <d Hie kmd I * uiliu'ssed; ami many 
hmuirt d, I mii^Iil raiv t liun^and ni<li \ IdnnK nnisl have runtribnt«Hl 
th(*ir remains to mak<! up Hns appaHmy muNs of Hu' dii I ui' 
death. It, seems in ’j.rcat paif lu bo di nvod lium eummmiited 
and pnlveriy< d boiu' ; foj the fle.^iiv pails ul animal liuibes jno- 
iliieo by their dt.e.omjiusit ion so small a <|naniil\ i>f pt imamail 
earthy residnnm, that wo must st ok Ibr tin* oiiuin (d Hiis mass 
principally indtcasod bonos. d'lu* cavo is sotliy thaf llu* black 
earth lies in a slalo ol l(»o>e powtler, uiitl usi > tn dust un<b*r lliti 
teef ; it also leiains so Iarj:o a piojiortion of its oiinniul animal 
matfi*r, lliat ii is o( a a ionails luod by I In poasanls a^ jin eni ieh- 
inji; inanma.* tor thr‘ .oijuei iii mtadow>.^ I iio osioiior ‘d tins 
cavern priNtmts a loftv aia !i ni a noailv pi i p^ mho uLir clili, 
which forms iln* left fkink of Hie ;j»oi*jo (d Hn opj>odtc 

theoasllc’of H.iiioiiNtoin. i ho dopth of Hio \.d!i y la |ou n ts 
lt:ss than IJH foot, wiidst aho\e it liu' lull nsi . iaj>idiy, and 
isuiiietimes prt*cipilously to loHoj ^biOfiri. Ihi- iiaiiou \a|joy 
or is simplv a \allov of dt nudai K>n, hv wiin li Hio waleis 

of the I^sbach fail info tlio^o of Hn* Wols-oiu. I In- lucadlh id 
tin* enfianca; areli is alnml bO fo* its lioi^hi h ti. As \\e 
ad viuum in w ai the eavo nu’M a ^ in In iL;hl and liioadlh, and 
nem* its inner tcxlrenntv divnifs mto l.U'j^- ;unl lofty oliamhers, 
botli of whicii torminate in ;i close: round < nd, <a' r /// (/>' ul 
the distance of about Iwo frimi t he < ul i anee. li js inter- 

sected by Ji(^ iissuri’s, and ba*- no lat**r5d e: *mmuiuor>t ions < oii- 
ncctin^; it with any otiu r caverns, f-xca pt om* small holo close 
to its nniuth, ami which opt us aI--o to the \ail *y. I lu se 
circnniRianct.-s -are imp aianl, a- thoy will a-'Sifti to fi\j>kiin the 

pcculiaiiv undistmbeil <tatc in wiiieli the mtc nor of this'c^averu 

• 

“• I have stated that the total ipiaraity ao!..;ai tnao^.r that Hf s ?. eJiin this cavern 
cannot be conspnted at levs than .V;en cubic feta ; now alJoam^ two cubic feci of du«t 
and bont-H for each individual aiiiinal. wc niiall have in tlii^ vault the remains of 

at leaifrt VjUO bearK, a number wiiich may have been >upplkd in the !»pace of 1000 year*i 
by a mortalitv at the rate of two and a h^f per annuiu. 



286 M, Chevreiifs Chemical Kiaminution of two [April, 

has remained, amid the diluvial changes that have affecte^ so 
many <jthe»s. The inclination of the floor for about 30 feet 
nearest the moiit!\ is very conside rable, and but little earth is 
lodged upon it ; but further in, the interior ol the cavern is 
€intirely fovered with a mass of dark brown or blackish earth, 
through which are <liss{'iiiiriafed, in great abundance, the bone s 
and tee th of bears and otln*r animals, and a few small angular 
fragments of limestone', ubich have preibably fallen from the 
roof, but I conld find no rolled pebbles. T1 h‘ upper portion of 
this larth seems tt» lie nuxeel up uiih a cptantity r>f cah’areous 
loam, vv iiudi, befont it had been distmbeei b\ digging, probably 
formeel a bed <.)i‘ tliln vial Sediment e)V('r the animal remains ; but, 
as we sink deeper, tlie. eaitb gets blaekt r and more free from 
loam, and seems wholly e’omp(»stHl <*f eieeayed animal matter. 
Tlu’re; is no appearasjee of eithe r stalactite eu* stalagmite fiaving 
ever e.Mste el within this eavein. 

“ In soiiu <»l the* [)aiti( ulars heati enumei ate-d, there is an appu- 
n'lit inconsistency with the phenoint.na of otlu*v c avt.rns, hut the 
diflertinees are stieh as ali'^e liom the puiti(‘ular position and 
circuiustaivi t‘s of tlu.‘ eavt . at Klddoeh : lln^ absence of pe bble s, 
and the presi nce of such an e normous mass ol animal dnst, are 
the anomalie*s I alliieh^ le^; and botli these circmustance.s indicate 
u less powt rfid ju'tion of ehluvial waters w ithin this cave than in 
any e)tiicr, ( xet'i tmg Kirkelale*. 'fo these waters, however, we 
must still refer ilie introeluetiem of the. brown loam, ami the 
formation or laying e»|u'n <>1 tlu‘ pre'sent rne>uth e)f the cave.un : 
tVom its low position NO in‘ar tin* bottom of the valley, this mouth 
couhl m»l have bien f \ post'd in its prisent state, and indeed 
must hast' bei u entut lv eevenil under solid roedv till all the 
materials that lay above it laid b« t n swe pt away, and the valh v 
(Uit down nearly to its present bast*; and as the cave t mis 
inwardly in a m/ dc ^^/e, and liiere i< no vertical fissure, <ir any 
other mode (d’aei:i ss t»> it, In*! by tiu' prest ii! moiitli, if we cun 
find thciein any eircnmvtanees t!:at would prevent the admiosiou 
of pebbles tVt>in without, or the leimojl of the animal remains 
frv>iu wuhiu. Uic ot the anomalv we are eousideiing will 

be explained. I'haf the thr(»at <>t the cave by whieli we 
ascend from tiu* mouth the. int’'n»>r is liiuldy inelinnl 
upwards, so tliat neither would any pibble^that were drifting 
on with tile wafers that t \ea^aled the ^ailev ascend this 
inellned jdane t ni< r iIh* ea\ e. nor uonhl the « \tei nal cniTeiits, 
however rapitliy ruslnngby file ontsidt* ot flu* mouth. ha\e p«iwer 
to agitate te.xeept by '‘liiiiit efhlies in the low er part (d‘ tlie throat) 
the still wati’Vs that wonhl fill tlie hotly ot r he ea\ ei n, and wliich 

from the mud suspended in in upon the undisturbed remains 
of whatever kind lliut lay on the flo«>r. Ironi its low position, 
it is also probable that the vault formed the deepest recess ofau 
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extensive range ol inluiUiled caves, in wliu’lj successive gene- 
viittons of anU:djluvian hears withdrew lliemselvi s from the tur- 
bulent coin|uiny of tiuur I'ellows, us they iVli. sickness and <leuih 
apjnoaching ; the hahjt of domesticated bl asts and biiils to 
hidiMhemsehes on tile approach of death renders ir probable 
that wil 1 and . v Vagi; animals also do the same. Tht‘ unusual 
stale of (kcay <»* dietei ih ami bones in iliis bhu’k earth may bc^ 
attributed to the expostd .'>tate of this oavein, arising from its 
large luotith ami |-r j\miil . to tin* external atim»sph('re ami to the 
absence ot lliut po»o. .oii, winch in <lo.ser and deeper eaves 
the\ hav(’ roceivt d b\ b< in^ seelnded froni sneh exposure, or 
imlxalded in moie ;n c ih o ron.^ t arth, or inverted with, and 
entirely seah'd up lu ne.itli a ciust of si alauimte.”— />ho A7t///^/'s 
lii'Hquitc J )ilin:i//ifa .) 


it// \l. i hcv rcni . 

Mr. nm klaml fiaiismitted to me tbr nigh Mr, I ndeiwooil 
two specimens o( the soil ot tin* ( a'/erii of Kiihloeh taken at 
tliilerent ileptlis in oi<l< i ihal 1 me.dit airaKsi* them ; tins <*avern 
cimlains a great nnmia i of tos'il hoin s^ ladonging to evnnivi;* 
roiu and In ibivoroes aiimiaU, wliicii Mr. Ibu kland <-oriceives 
were nt»t transpoiUd 1»\ uatci int(» tin* m 1 nation in whic h tlnw 
ail' now' seen, Inil th i* t!n* Kiildoi h t‘a\em tin- haunt ol 

c'uimvornus ainmak v,'n< li Outl iln tr, ami iheii IosmI bones ;.r»‘ 
now tuimd in a stair oi c.o .it? r or h'^-s dj cay aca oiding to the 
di'gn e f»t 4 \posinr t'» tin aiinovplH rr ihal tln v have; iimtei'Llone. 

• I In* lettc*r A denote s a spccimcii ol tin* soil taken at tin drptli 
(«t two tea*!, li one at six ft et bt low the surlace. 

Ihiih the spto iim 11 ^ aie, m great measine, in a ]>ulvc*rulent 
state*, c'ontaimno ^luall ma-^e^ which easily ermuiile to pirrt ; 
tlnni fctdour i- oianec' blown, pre tty much liki* t hat oi sonn* hog 
iron ores {/////trs 7.' /iv h/f/irtuvc.^ Innot/efisvs) the colour H'sid< s 
prim ipallv in tin.* l*m*st pariitirs, as is evident il w<; agitato the 
specum*ns m water, and (h c ant tin* thud In lort' it has become* 
clear; tin* pulverulent pai ; nlc'- r<*mam sii'pended, wink* agra- 
nular sandv matte r '-ob^nie^ of a velhivv ish gre.y colour; vvlnn a 
deposit has loi nn'd ir.iiu tin muddy water whie.h had been 
dr^cauted tdf, it k Ion;.’'! to have* a lint; orange* yellow colour, 
7 iu? spt ( nut n A cool iiiiM a *^uiallei prupoition <>t polvc nileut 
partici* s tiiaii lb and is al-o It -s cohmred. 

l^i'cvious trials liavn.g siiovvn that tin*, matter solulilc* in watia 
was in part alterald*- by llie action cjf heat, like; oigaiiic. sub- 
stances, I submitted both -jn ciineiis to two sc riTs ol experirneiits, 
to determine lii'-l the nafuM- of rhe substa*n;e.s mde,-ti uctible? by 
heat, and secondly that ot the matter de>? i »n:tible l>y that agent. 
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Eiperimenfs on Specimen A. 

1. 2 ^Tinnine.^,’^ exposed to 
u leiiip«*i iitui e of 212^ to 2 .j 0^, 
lost (J* iSo of water. 

2. Tiie dried mutter, licated 
lu a platiuu ca|)>>ult% iir^t ex- 
haled au uunnoiiiacai, oily attd 
hydrocyanic (nlotir ; it tlieii 
kindled like u inrophoius at a 
scarcely rod heat, and gaVo off 
sulpluirous uciil, and atter- 
wjirtls rt a><'d to glow. It lost 
ill tlii.^ operation ()*l<r> ur. 

d. rin* calcined mutter 
weigliefi liT. ; it dissolvt;<l 

in pint in weak, nitric in id, 
with cliei\esccnce ; th(3 rcsi- 
duinu wunglu d gr. ; it 

was sandy and cghmrtnl, it wun 
separutcil by the hlter. 

1. Snndif lic^idnnm, 

d. Ignited with j)oiu>li in a 
silvt‘r crucible, the Tused mass 
was not i*nl(Miri<l green; it 
was dissolved in water and 
imniutic acid; by e\a|nn'atioii 
and waltn* O ldd gr. of sdiea 
was separated from Hie soltt^ 
lion. 

o. Thc'llcpnd from w hich the 
sdlea bad bCcn sepsttMlod gave 
a precipilute^ wbiclgby means 
of nt'tash, alforiied t'- vrjii gr, 
ofalumina, and du) Id ;gi’. of per- 
oxide of iron. 

(». The aminoniaoal iifpud 
mixed w ith oxalic aeitl ga\e ok- 
alatt* of lime, e« [ui valenf'^ to 
U'OOd gr. of lime. 

fl. 'Sitrtc Sotiififm. 

Pta''^'ipitaleil hy aftiin(.>nia 
and ihe preripitaie w allied 


ETperimenis dn Specimen B. 

1. 2^ grammes lost at the 
same teni{>erature ()’2l0 of 
water. 

" 2. Same phenomena as the 
preceding : the loss == 0*2 
gr. 


d. Same phenomena sandy 
residuum = 0 237 gr. 


I. Sftndj/ Re^idunm, 

4. Same phenomena; silica 
U* 1 si gr. 


Same [dienoiucna ; alu- 
mina = (i (H gr. ; peroxide of 
iion = O’Oldor. 


th Same pin noinena ; lime 
= 0-02 gr. 

II. Mfri- So/ nlion. 

T~. Same pheiumena ; preci- 
pitate = gr. 


♦ The weiglus ar;,- in ^’raiitruc* ; the dcjjret* ot be^t arc iho^ o( Farenheita* scale* 
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with tepid water, filtered, and 
csdcined, exhaled a slight sul- 
phureous odour ; it had a red- 
dish yellow colour, and ,\V4 ighed 
U*.'>0o gr. 

n, Hrecipifate of No. 7. 

8. O-i? i\r. of this prcci|jUuie 
gave no indications nt in mga- 
by fusion with potash, 
'riu^ residumii dissidvcd in nitric 
acid, and treated with sohuiun 
of potash, gave no ahnnina to 
the alkali. 

b. 0-225 gr. ol'thi- saint' pre- 
cipitate, treated with sulphuric 
aeid and alcohol, gavt; a resi- 
cinniuaiul an alcoholic solution. 

10. Tlic residuum coiiNistetl 
of sulphate of lime 0*275 gr. 
luagiu'sia 0*0 1 0 gr. 

I 1. 'rhe alcajholit* Kointion 
^^as luiXt'd with water, and 
slowly conct'iitialed, and the 
rt'siduinn tliluttid with watt'i, 
jjri'cijiitattal by ammonia, and 
liht i*ed. 

, TJir liquid evapo- 

ratetl to dryness ltdt |)lios- 
plioric ucifi, w iiuse nature w as 
aseei taint’d by means of uxitle 
Cif si!-fcer and oxide of had. 

The pirnpitfitc <h ivd iu the' 
uiv weiii'hetl O'l gr. : heated 
to 212^ water and amuionia 
were disenga'jed ; it tli>solved 
entirely after ealcination in 
weak sulphuric acid ; tin solu- 
tion, treated with boding sni)- 
carbonate of pcitash m t;\cess^ 
yield Hot enli of carlionate of 
magnesia, and peroxidt* of ii <jn ; 
the -alkaliiK^ litjnid pr<»bably 
containetl phosphf>ric at-itl ; 
neutralized by nitric acid and 
evaporated to tlryness, a mi- 
nute portit>n of matter remained 
of a light ruse colour. 

Wir Serie<, vo i.. i \ , 


ii. Preeipituiti of Vtc 7. 

H. 0*;]:^5 gr. t>f this precipi- 
tate gave with potash a sensi- 
ble tpiantity of tixitle o<‘ man- 
ganese ; the idiimina, if it con- 
tamod any, was in «*xtremelv 
siiiall (pjantity. 

•b gr. t>f precipitate (7) 
SI mi lari V treated. 


10. UesiduuNi wholly formed 
of snlphate r)f lime ^ 0*025 gr. 

11. Afeoholit sidutiioty siuii- 
liulv treated. 


filtered liquid, same re-.ult«. 


Precipitate dried iu the air 
= 0*075 gr. e\[>osed to 212^, 
uav4? oil watf-r and ammoiii.i ; 
l arhonate of potash lo(ik up 
pho>%phoric acid, ami h It a re- 
Miluum eoiisishimof inaeju'^-ia, 

O 

peroxide of iron, -ftml oxid** of 

marig.inese. 


V 
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We may conclude from these 
experiments that the precipitate 
consisted of the phosphates of 
lime, and magnesia, and of per- 
oxide of iron, probably united 
to phosphoric acid, 

b, Solittion of No. 7 ^ from which 

the PrecipiliUe (7) had been 

separated, 

12. Oxalic acid separated 
0*302 gr. of lime a= 0*b72 gr. 
•sulphate of lime, whicdi, when 
dissolved in muriatic acid, gave 
no cloudiness with ammonia, 
but the solutinu assumed a vio- 
let ros(i colour. 

13. The licjuid which had 
been precipitated by oxalic 
acid was mixed with carbonate 
of potash, and evai)onite.d to 
dryness ; tlu^ residuum, tieate<l 
witl; water, gave carbonate of 
magnesia, s=r 0*1 iJO gr, ol‘ dry 
magnesia; it contained a trace 
of silica. 

14. The solution from which 
the magnesia had been separat- 
ed c’ontained ()*0l4 m*. of sul- 
phuric acid, which was srpa- 
ratc<l by nitrate of barytes ; it 
contaiiu d no phosphoric’ acid. 

lo. It is very probable that 
in the specimen A, calcined, 

1st. The 0't)14 gr. of sul- 
phuric acid were united to 0*Ul 
of lime. 

2d, Tiiat the (^3()2 gr. of 
lime precipitated by oxalic 
acid, minus 1)*01 gr. ami the 
0*130 gr. of maguesla were in 
the state. ot‘ carbonates. 

According to the preceding 
experiineiils, the specimen A 
conUiined, 


We may conclude from these 
experiments that the precif^i* 
tate (7) was formed of the 
phospbajtes of lime and magne- 
sia, and of the oxides of iron 
and manganese, probably unit 
ed to phosphoric acid. 

SoliiiioH ofNo^7^fromxchicli 
Ike Precipilale (7) had been 
svparafedt 

12. O^^alic acid threw down 
0'27{) gr. of. lime ; the lime 
(•ombined with sulphuric acid, 
and then dissolved in nitric 
acid, gave no rose colour with 
ammonia. 

13. 'file litjuid which had 
been precipitated by oxalic 
acid gave 0*0<j gr. of magnesia, 
and 0*02 gr, of silica. 


14. The liquid from which 
the magnesia and silica had 
been separated contained 0*0 lli 
gr. of sulphuric acid, without 
any phosphoric acid. 

lo. It is very prohabh; that 
in the specimen 13, calcined, 

1 st. I'iie 0*1) i 0 gr. of sulphu- 
ric acid was combined with 
0*()1 1 gr. of lime. 

2d. riiat the 0*27 gr. of lime, 
minus ()*01 1 gr. and the U*t)0 of 
magnesia, were in the state of 
carbonates. 

Ai cording to tlic prc<'eding 
experiments, the specimen B 
contained, 
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OramniM. 


Ornninicft. 

\¥ater, and master vola- 
tile at 260® 0- 1 S6 

Matter volatilized ]^y 
combxistiou ancl a red 

heat ()-I06 

^ , ’"Silica 0*169 

^ Alumina U*02(i 

ressi- Peroxidt; idiria* 0*013 

.Lim« O-OOo 

Phosphates of hme 6 

— magnesia > 0*606 

— iroii ? J 

(6irhonate of lime 0*f]2-l 

- — inaguesia . 0**J(iH 
Sulphate of lime 0*1)2 I 


Loss 


I *97*4 

o*o2<; 


Water, and matter vola- 
tile at 260® 0*216 

Matter volatili*zed by 
combustion uud a n;d 

heat 0*200 

^ Silica 0*1 S6 

* Alumina 0*010 

re.->i- Peroxide ol’iron t)*0I3 

Umun. , i\tx>} 

^ Lime 0*002 

Phosphates ot* lime 

nr.mnesia ^ o o->r 

, y 0*1)36 

- iron r 

— mane;anest3^ 

(‘aibonafe of lime 0*469 

•—magnesia. 0*121 
Sulphate ol lime 0*(^27 

Silica 0*020 

l-irio 

Lons ■'^O 


2*0( >0 


2-('00 


10 . Th( * loss must he riither greater in realily thiin is indirati'd 
in the preceding csl !es, because the t'arhonales oT limt* and 
magnesia must havt lost a portiriU of their c'nrbonit* acid by eid- 
ciiiation ; but. the effei v» sea iice produce d during the solution oi 
the calcined matters in nitrite aead ( 3 ) and ( 3 ), |)roves that tin; 
whole of the (*.arbonic acid bad not been volatilized by the eal- 
cinatioiu 1 should add, tliat I looked in vain fu* fhiorie, arid in 
the soil of the cavern ot Kiihloch, 


^ 2. Scries t}i' Eipcrinicnis to dviciitiinc the Suture itf the /Mutter 
of Spert uteu.s A mu! B trhieh is utterahfe ftif ileut. 


Kipcrirneuts ou Specitneu A, 

17. 10 parts of the specimen 
A were treated at least 20 
times with lOO parts ot Water at 
each operation. 3'he tir^t 
washings were made at the 
temperature of 140® t») 170® 
Fahr. ; the last w ere at the 
boiling point. The washings 
mixed and evaporated h t't an 
orange coloured precipiTuti*. 
weigning 0*b(i parts. The* 
matter in.solubie in boiling 
water will be examined in Arti- 
cle 2# V* 


i'll peri uu’uts ou Speriuieu B, 
17 . lO jiarts of the specimen 
!> trt‘alc fl in the same mamuT 
gave a residuum weighing 1*33 
part, which <lit]i*re'd irom tin* 
preceding only in heing oj' a 
morii rc d i^range colour, and 
eoiitaining a littlti more deh- 
fjiiesceiit matter. 3 'he matter 
insoluble in boiling water will 
be examined in Article 2 . 


2 
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2Jl 

)H« Tliu auaio;j;y apparent hetween the two residues of the 
specimens A and B, and especially the small (|uantity c»f tfte 
substance which I was possessed of, determined me to mix them. 

I shall relate the experiments that I made upon these residues, 
which 1 shall describe as the soluble matter of the soil of the 
cavern of Kiihloch. 

li). The soluble matter was four times treated with ten times 
its weij^ht of cold water. The washiue;s w'ere evaporale<l to 
iiiyuoss, and the rei^i<lue was treated with alcohol ; the ah ohohe 
solution was evaporated, and tlie residue treated with fresh alco- 
hol : by these means the soluble matter was divided into aUo^ 
Itolic evtrui't, wwd reshlu uni iusol able hi alcohol y which last was 
added to tile matter imdissulved by cold water’in the four vvash- 
iii;^s above mentioned. 

I shall now examine successively, 

Art.l, the matter of the soil soluble in 
boiling irater, <H t ided into 

Art. 2, the unit ter n/‘ the soil undis^ 
solved in boiliinx tenter. 

Auric ij. 1. — Ihn/uinnf inn of the :\fnffer of the Soil of Kiih/oeh 
dt>sn/red in lioilim^ B a fer, 

I. Aleoholie .Ei tract. 

•Jl. It contained an organic principle of a lod oran^i* colour, 
an acidulous Uinmoiiiacai salt, traces of phosphati* of magnesia, 
of chloride of potassium, and of a salt of’jiotash, the acid of 
which was of an oij^anizcal nature. This c*\liat:t was delicpies- 
cent ; by distillation it yielded a very acid product, the strong 
smcdl (d which resend)led that of the hydrocyanic acid ; liavinc 
cmly t)‘t)dj;r. of alccdiohc extract, I could not make any further 
experiments. 

'1. Mat ter insoluble in Alcohol. 

22. I scdijected if to the action of culd water in the mode 
descrihed in my i'onsiderations snr I'Annlt/se Onuiniqne et sur 
ses Appiieniions, p. lid. The first solutions were of an orange 
colour, and the la^t yellow ; from ihesv^ solutions there w^cre 
obtained, fust, smue i-unellar transparent crystals; secondly, 
<onie smallei crystals iu fine needles, and of a straw cc*lour. 

i.innellnr Vranspnrent Cn/\*n/s. 

22. d1u N wert' .^lightly coluureil, but tin- colour was unequally 
distributeil ; there can be no doubt but that if they liad been 
perfectly pure, they would have been colourlos ; thev suffered 
no alteration liy ineau> of concentrated sulphuric acidl ; potash 
di.sentcaged much ammonia ; they precipitated sulphate of 
barytes from the nitrate ; they very slightly reddened litmus 
paper: the precipitate which they gave with acetate of lead 


i 


\sty alcoholic e i tract ; 
2d, residuum undis^ 
solved in uleohol. 
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e^mined witli llie blowpipo oave a small qiiaiititv of phosphalr 
only ; lastly, the solution of crystals prccMpitufcd ncitht^r 

oxalate of ammonia nor acitlulous nitrate of silver. 

24 . When exposed* in a ijjlass tnhe to a jj^eidle heat thev 
decriq»itated nnd tdHoresc(Ml, losing* water and some ainmoni.i ; 
at a hiji'her tempv-ratnre they* yielded ainmonia, mixed woh an 
hydroeyanie odour, a littU) sulplniretted liydroi^en and siilj)lnn’, 
and a larj^o propention of snlphiie ofaininotiia, X’vhiidt crystaili/,«-<i 
as it cooled iji '”>«‘edles : tln< salt was recognised hv its 

taste; hy tlie snlpiiurons u:as which was evolved hy muriatic 
acid; and lastly, hy the vilhiw pri'clpitate wldih it uave \NilU 
sulphate ofcoj>pcr. 'flie ii sidue uf the distillation was entin Iv 
sohihle in water ; this solution win n <*oncentrated was sli‘j;htly 
acid ; hut when slroni^ly calcined, it hecaiue slij^htly alkaline ; 
iHJvertheh.'ss it did not. t‘fh*i v(‘sce while dissolvine^ in nitric ac*id ; 
tliis solution precipitatial platina in tin state <d‘a donhh* salt o<‘ 
potash, and with thti nitiatc <»( harvtcs it <;avc sulphate. I crai- 
<'hnle from these experiments that these lamellar transparent 
ciystal.^ \\(ut’ snlphati' ot aninioiiia anrl potash, a double >alt 
In vt (h,M‘i ihed hv Link in 

( in ' n ' (Uhl tff ft Sf t'fHf' (^nlonr, 

2.”). I7\;\mine<l with a ^la^.^ thev appeand to he fornn d «d* 
several kinds ot snhstam e> ; iinfoitun.itely I InnI too feu to 
alt('mpt a s< paratioe t»i them. 

2d. Tliest* crv.stals put in excess into diNtilleil water ol tln^ 
tenipeiatuia* ot oJ' hahr. j;a\ea -.ulutinn ot a pale yellow ('oh)ur, 
cVuisistin*^’ of u aii.r Ihd p irl^ and I of cnysfals. 4'Ins s(»lution 
was lendeit'd sh^htlv tmhid hy heal; u;a\e. an ahundant precipi- 
tate of .>ulphal(' of i>ar\l<- uith the iiitiate, and of oxalate f>f 
hiin: .ivilh the nxalate of anmi»«nia ; it jj:a\e no eldoride silve r 
V nh the nin,iU. ; lastix, these ciy -^aU \u o' not altered h\ sul- 
phuric acid, aud \ieldf‘d ammonia with potu^h. 

27. 0*ld7 graniuie of the erv>tals vi<ilde«i hy^ di>ldlation, first , 
ammoniaeal water, havini: an hydroeyanu' siin ll ; sei*ondly', 
sulphur; ddlv, sulphate of ammonia; fourthly, a re.sidmun, 
which, after incineration, ^U’^hcfl ti* 122 ixiarnnu' : this dissolved 
in nitric ac'd uitlnuit etli i vcseeniTe, ex^ **pt a few flocks of 
'ilica : annnonia precipitated h-tKi? •j.ramme of a mattiT uhn h 
appeanol to he* phpsphate <d Jime, magnesia, iron, and man:;a- 
nese ; there reinainf’d (hi 12 oraiinne of sulphate ot time in 
s« dution. 

28. It is evidentthat thi^ yellow iieedle.-form^cavstals contained 
a large proportitm u< sulphate of lime and a bmall (juantity of 
yellow colouriinr princaple* ;‘hut was this sulphate simply mixed 
with the -sulphate of ammonia and potash, fir was in combination 
with the* sn!ph:itt; of ammonia ? or, lastly, was it mixed with thn 
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rtn\inoi>inco-mAgnesian-phoftnhate ? These (piestions I canript 
;Hi!^vVpr. 

"Jf). As ('> tlint part of* ifie matter insoinhie in alcohol which 
was not dissolved l>y cold water (2*2), it r^msisted of sulphate of' 
liuK*, [phosphate of lime and rna"rH‘sia, silica, and yellow r^olour- 
iiMj; j>i incsplc. 

-<), It IS not ini[)ossil)lo that there wore ‘other substances 
besides those' w'MeJjj I have iiioiitioned, in thr? matter of the soil 
of Klihloeh, soluble in hoilim^ water; but the small quantity of 
the substance w hich 1 possc'ssed did not allow of niv ascertaininu; 
whf'ther anv such really <^\isted in it. 

A K 1 u* i.h 1 1 . — Exuini)uilion ofl/n* Alalicr uu(lis‘so/t:cd hy lioUing 

SWifet , 

dl. 1'lie [loitions of'^ the specimens A and ]3 undissolved by 
hoilinp; water were bolli separated by moans of levii^ation (elu- 
liialion f) into pttlrcni/cnf matter and sandy matter, 

d2. 'riie pulverulent matter of sp(jciinen A iliffered from that 
of l^ in being t>f a lighter colour; they waue both of an amlu'r 
tint, and were mixed together. 

d2». 'The sandy |i(M'ti(»ns of the two spcc'imciis l)eing; perfectly 
similar in their [physical [>ropi*rt ies, they wa ie also mixed. 

1. Palveralent Mailer, 

2)1. It did not x nsihly impart colour to cold water, hut gave 
a slight yellow tint to boiling water; it was- repeatedly treated 
wath boiling ah’ohol. 

do. The iirst alcoliolic wasliings filtered while hot deposited 
a flocculent substance on cooling; the washings being mixed 
were <!vaporated nearly to dryness, u nearly colourless substance 
was obtained which was partly fusible ; it was treated with a 
hot solution of potash, and this liquid was afterwards filtered. 

db. This alkaline solution was neutralized while hut by muria- 
tic acid ; some drojis of oily matter were obtained which solitli- 
fied on cooling: this substance appeared to be stearic or 
margaric acid ; for it was dissolvecl by hot solution of potash, 
ami which, when mixed with cold water, deposited a pearly 
substance. 

d7. The residuum ins^iluble in potash (dd) was treated with 
hot alcohol and seme flocculent azotized matU^' (matiere azoiee) 
was separated, and a fatly matter dissulved whic h melted intcj 
[Perfect Iv limpid and c'olourk*ss dr«pps, and solidificMl like 
wax ; this subslat.ce, when boiled with a solution of jxptash, 
formed an emulsion rather than a solution : it is probable that 
it consisted of fatty saponitiabio and saponified matter, and 
some which was not sajumifiable. 

38. The pulverulent matter which had been washed witli 
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juicohol produced a brisk ed’ervoscence when treated with weak 
hot muriatic ucid. I'he solution was filtered wlirn cold^ and 
the matter remuinint;^ upon the tiller was washed with water 
until nitrate of silver showed that it oonlained no muriatic acid; 
the filtered liquor resonil)kul muriate oi platina iu colour. The 
washings whi<‘h contained a notfd)le f*\ress ol* aeid w ».'re slijLihtlv 
cohuire^l ; whihj *he latli'r which contained none were ot u deep 
(‘oloiir, which pro\t:‘s, tluit the coionrini’’ oii^lUiic matter when 
uncotubim d, is n*. le ' 'duble in pure water, than in that which is 
acitlulati'd. 

The muii.uu st»lutl()ii n))ou tiu! addition of a little wati*r 
depositi^d a re-d ( i \ .'talline matier, rr'-tuuhliui; that of dcuitoxide 
of man< 2 ;uiiese ; the solution was lilu red, ami the r» cl powder 
u ashed . 

When subje(‘ted to (list illation, tins r< <i powih r vielcled an 
aeid water, and alterwards <itlv amimuha ; a sulphurotis product, 
and afterwards a rjuautitv of ehaicoal which lelt only a trace of 
non-efUM*ves<’imj: fei iuli imms ash, probably <*ontaiiumj: aluminn. 
'fins powder, when heated iu the air, burnt, i;iv in^ out sparks 
like the eliareoal vvhirdi is set «>u tire hv nit ro-sulphuric acid. 

tilti’i'id niunaii(. solution was unved willi mnriatc of 
barytes ; there was no sensible pu-eipilaf ion in 21 lioiiis; never- 
tludess I tiltrK (1 till' hr j nor t u ICO, and roapriratrd it to di vnoss. 
Th<‘ residinim u iu'u distillr d ^avo a suloliui ated pnMbu’l ; and 
w hen it was caiem. b wil li nit rate (;l i>ai vti s, and tin' w hole a;;ain 
treated with nitric ai'nl, hnlphate oj’barv l»‘S w as ob<aim;d . i'hc; soil 
oi Kiildocli, tin reioi<‘, contains some snlphnr whi< li is not in the 
*.slat(? ofsulplunie. ar id. Is it m tlial ut an hy)) 0 snlplnite, <;r ol 
siilpliLiret ted livdroecn ^ ombined with «>it^ani4;, matter ! oris it in 
combination witli ort;amc. matter wilh<)ut bein*^ iu the state' of aa 
acidd 'riiese are poiut.s w hich I <-aiinol <ie<udc. 

4(b I’lie matter umli.^sr >1\ <‘d by iiuifiatic acid (bX) was treated 
walh boiling aIc<'»hol, and I lie solution liltfuccl. 

41. This solution did not contain any sensibh^ cpiaality ol 
fatty matter, for the rcfutlue <jt evajuiratimi was totally solubles in 
colli water. This residue wlien distilled yiehliMl an acid water, 
a trace i»f sulphurated product, a thick brown matter, some sub- 
carlionatii of ammonia and eJiarcr^al. 

42. The residue imdissolved by ah’uhol (It)) cfirihi.sted r»l 
silica, alumina, .ma'jiu.'sia, peroxide of iron, a trace of oxide of 
nian^antse,"^ velh>w cr.lumim^ muttei, >omc ah olndic extract 

* Having burnt this ri>><buini. t ubtair^cU a cintUr. v.hi^ii was jj.irtly hy 

nitric aci<l witinuit cifiTvfM’tnrc. J'Ik' solution was pri'ri}>ii.iic'ft by arniunnia, and the 
jirccinifati* rnn>istcd of almiiina and jK-roxide <tfiron. Tht ftltrrcxi Mibititin was nf a 
pnrplish r<«e cobmr. resembling tSi’at <Tfthe sulphate of lime obtained from the Kpecinrien 
A i VJ} ; at i fitiributtil this eob/ur to manganese ; Vm dettrnnrjf ibis 1 cva|K>rated 
the soliifbiri to firvne*''*. and obtiiincd a black f)Owder m:\Mi with nitrate f»f magnesia; the 
latter diss^dved in'wMtr, hut the fonner di<! nf»t- The bl;M k fKiwder confAined iu/n and 
a trail of manganese, bui th'-sitiall ^jnantity i*l 4 a:i:cl*on ^iIiUuum! 1a heating the powder 
in pota'h, ir,<hv;c«;d uie ibink that re was anol her which {'"fapi-fl oic. 



2i)6 M. Chevreurs CheiMcal Exainirtatiof^, At. [Apru,, 

* « 

(2!>, fjnd orj^anio inattor, whirh had probably 

;il(eiption. i havf‘ every reason to think that the two last sub* 
s|iiiK <‘s fi»iined a kin<l of A/Ar with the ahimiha and [»eroxide of 
HOIK l’!K;4residunm heated in <‘ontact wilh the air burnt like a 
jiiA iophoru5t^ *rul the einder whieh it left was much less coloured 
than itself. lU dirnllllatii»n it yielded a sli-j:htly aiddnlous water, 
oil, sulphuretted hydrogen w ithout sulphite o| ^^jnmionia, carbon- 
at* of amtinuiia, a. plUiluct possessinjr tin* smell (d' hydrocyanic 
acid, ljut whic'li did* not produce pnissian him? ; and lastly, a 
l)|ilky bli^ck rt siduum. 

2 . Sfutfh/ MtiUer, 

Id. The natiirt* of t!i<; sandy in dter was analb^ons lo that of 
the pulverulent matter, with this dillerenca % that it contained a 
lar;'er proportion of phosphates, and a snialhr proportion of 
yellow or^iiiiie matter, alumina, and oxidt* of iron. It burnt 
when heated in the air, Imt not so wadi as the pulverulent mat- 
ter. By distillation, it yielded ammoiiiaeal water, stilphiivetted 
liydro^eu, carbonate of ammonia, autl a black residuum which 
w as a pyrophorus wlu'ii lieatetl ; the stioieji; smell of the product 
occasioned an examination fur hy<Jro<-yanic acid, but none was 
tound ; the small (piantity of the matter did not allow of any 
examination for c\ ano^m. 

( oiiclaslifits. 

I. 'rin* oru'anic mattir of the soil of the cave of Kiihloch, do- 
structihle hy fire, is formed of 

1st. A fatty acid, which in inv examinations presented the 
propertii's of stearii' or niaru'ari<* acid. 2dlv. A fatty matter 
which was not acid, ildly. An organic acid soluble in water, 
hhly. A yellow colonnnii’ principle, othlv. A brown a/ofiy.ed 
matter. 

A portion of the yellow* eolouriti:! prineiplt' and of the a/otizerl 
matter is certainly combined wuth alumina and peroxide of iron. 
It is probable that another portion of the organic matters is 
united with iht! subphosphates and the subcarhonates of lime 
and magnesia ; it is also pndiable that in this latter part, tlu re 
IS pi(>porti(»Uidly more a/oti'/ed inattfu* than in the fiunier. 

rhere is more organic and piiha inlcnt matter in the .specimen 
taken from a depth of six feet, than in that from a depth of only 
two feet. 

II. There is in the soil some chloride of potassium and 
ammoniaco-sulphate of potash. Conscipiently the chloride of 
potavssiuni and the sulphate of potasli arising from the decompo- 
sition of tlH‘ ammoniaco-sulphate of potasli by heat, wdirch 
could not be collected in the process adopted in the analysis of 
the incinerated soil, must augment the loss occurring m the 
vinalv'^i'^. 
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HI. The proportions of sulplrafo of lliao iiuliratt tl 
<!'>') in the aslu> i)f the M>iU ‘Oe uol .>0 ureat .i>. those which 
reallv exist in it, becanse, durinii* th<' caUhualv >n, a puition lu 
suljthuric acitl is «l<H oiiipi^sed. 

1\’. It is prohiibh that a norlion of phu.’.phate of laagne^irt is 
eoiiihinetl with j)hosp]iiale ot ammonia. 


AkiK LE \H 1 . 

AdfUinuffil Kxpcrt/nr^ff'- fifftl ( nu f/tc Applintfiiin af' 
liliU'tthal Ciiffii. nut urns tn the i*ti^(rru/iiui nt //,/• i\ippcv 
Slnathimi of Slnp^^ find to olhcr Pnrpo-t'^. I)N Sir Humphry 
Davy, Ihut. Drev. Its. 

I MWF. aln arlv had tin Irorumr of (a.mmumcaiinir i<* the 
Koval Soci(‘tv the r< suits ot'iMyiii''t rest arelu^s on rite nio(ic>^<if 
jU'eventinji; tlu‘ eh( luii a! ac'tion of tluid im nstiua, siieh as saline 
solutions, or sea wafei eonlaiihu^j; air, on (a)p|)(‘r, by ihe eonfacl 
of more oxiilable nu'tals. 

loir SOUK* nnmths J iuiNehec-n enii;ap^<‘<l in a series ot new 
exjxM’irnents on this subject, so impoitant to the navi^alion andl 
eoimm ree of the country : and throinj-Ii tin* hluTal and enhuhf- 
enod vicTvs of laual Melville, ami tin* Lords <> 1 ‘ the Adnmallv, 
who desired the ( 'oiuuo ^snuiei > of tin* !\avy Ivo.ird and f»f tint 
I)<^ck ^ ards to <j;;ivc me e\t?rv assistaiKu* in tlnar |)o^^^‘l, ainl all 
tln^ facilities winch (»ur ina^niln ent Naval < >l;d)lishmcntH at 
(’hatliam and Portsmouth fnmish, I havi; lu * 11 t nahled to <* 011 - 
din't inv ojxriitions upon a verv lari*(* scale. At tins advanc'ed 
]»**nud of the ses>l<xi, it will be niij» 0 's-.il)h' tor un- to ^ive more 
than a Ji’erv slnuf mui^ai of 'Vjieriinent^ \\lin*h haw. h'-eri trif'd 
under a '^r(*at \ :trietv' oi ciKMnnstrinc'i S, ami t lie d(*tails of winch 
wouhl occupy >oine hours in ri*:idim.; ; hut I < :innot dc[)rive 
myself of the ph-asuK* of stating the satisfac.tory ami <;t>m lusiv«i 
nature id’ the results, many of vWnc.li have even surpassed my 
exjiectations. 

Sheets of copper, rlefeiidfMl hy lioin , to ^ jrart of tin ir 
''Urface of* /inc, malleahle ami ca.->t non, liavai been exjioscd, f(»r 
many weeks, in the tlow of the fide* la Porfsimuith IJarhour, and 
tlieir weights ascti/ained Ixtoie and alter the experiment. 
^^'hen the metallic [irotec tor was from to , there* >vas no 
corrosion nor fbu-av of the copper; with smalh‘r rprantities, 
such as from to , / the cojiper imderwtiit^i loss of weight, 
wiiich was r/reater in piopoitifui as the ppdc(*tr>r was smalier ; 
and as a proof of the nm vers-tility of t he principle, it was found 


From the Tra’-^^a^Tioc^ for Part If. 
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that ('veu X, ciist iron suvod ii certain proper tj^nn of 

tilC copprr. «• 

The slieetiii" of hoots and ships, prf)tected hy the contact of 
y.inr, east und niollf ahh* iron in diHerewt proportions, compared 
Avitli thbue td'sinniar boats and sides of sin]>s unprotected, e\hi- 
hit(?d hri'jlit siirl.H * \' liilst tlie unprcitoctofl (‘opper underwent 
rapid e>on'o'-iMii, lx red, then urecn, and lo.'^nie; a part 

<>f Its feiuhsi anct^ in s<'alrs. 

iMirfunateK , ih I In- ('oiir^e of t)iest‘ (‘xpei iinenls, it lias been 
pviivcd that cast inm, tlie suhstam-e winch In <dicapest and most 
l asily procuicd, is nost fitted lor li’e piolet*t.ion of tlu' 

copjar. Jl la^ls h'lejcr tlian mallt^ahh- inai, or zinc ; and the 
pliinil>ai;innus Mil)>lan(*c, wlncli is left by the act i(»n of sea walei 
upon it, retanis tin* oriLlinal form of the iioii, ami does not 
impcih* the- electrical action of the remaining;* nit'tal. 

I luul anticipated the de|)o>>uion of alkaline siihslunces in 
certain ( uses upon (In* m ( ly eh i-tric id copper, '['his has 

Hctually iiappeneil. Some sluM-ts of copper that have, been 
exposed ni arlv four months to tlu* ;u tion of si a water, delended 
by tro.n to ; , of ilu ii sm ihee of/in<‘ and iron, have become, 
coated wiilv awhite matter, winch, on analy.sis, has proved to be 
{)rinci|>allv eailxaitiled lime, ami <‘ail.)onate and hydrate of mag- 
nesia. I’hc same tiling has <KM!iined wnh two hari^oni’ boats, 
one of which ^^as defemle^l hy a !)and of zinc, tlic other by a 
band of iron, eijunl to about \ of the swrl’ace of the coppm*. 

"I'lu^se sheets and boats iemaim*d% perfectly clean li>r many 
wetjks, us long as the metallic surface of the. copper was ex- 
posed ; Imt lately, sima it has become coated with carboilate 
of lime and magnesia, wceils have iullieianl to these coatings, 
and inset'ts collected <,n tin in ; but on the sheets of copper, de- 
fended by ipianlitics ol'cast iron and y.inc, bearing a pryjioriion 
below , ‘ the ch'cmcid power of the cop[)i:r being less nega- 
tive, more lumtialised, and nearlv in eijuibbiio with that of tlic 
niimstrumu, no sm h ( tleci of deposition of alkaline matter or 
adherence of weeds has taken place, and the surface, though if 
has uiuh'rgone a slight degree of solution, has remained perfectly 
clean : a cncurnslanee (d grt*ut importance, as it points out the 
iinnfs u( pn)hu'tioii ; and makcti the api>licat ion of a rc/ i/ 
miuntify of the nvidahic metal more advantageous in fact than 
triat of a larger one. 

The wear of cast iron is not rapid, but that vi mass of two 
or three inches in tliiekncss will last Ibr some years. At h‘ast 
the coa5nimptii>n m exjieriments winch have been going on for 
nearlv four mouths iloes not indicate a liigher yvXok This must 
however depend t)n the relation of its mass to that of the cup- 
per, and upon other circamstancrs not yet asceriained tsuch as 
tempciature, the relative saltness of tlic sea, and perhaps the 
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rapijjity of the motion oF tlio ship 0 riromnstaiu es in relation to 
which I am aboat»to make dt risivc experiments. 

Many sin^-nlar facts Imve ocHMined in the ctmise of these 
researches. I shall numt»i<in sonuM)f them, tliat 1 hav i* coniinned 
hv vt‘p€'atod cxperiimnts, and which Iwivo cuuiu‘\ions with 
«,>c?mral science. 

W eak solutions t^f salt act sti*«)n^l\ upon coj)p(;r ; st iTnnjf oiurs, 
a>. hriiu*, ilo nut allcct it ; and tin- n^asnn sc('ms to la*, that llK‘y 
(‘ontain little (m* no atmospheric! air, tlu' cAvt^en of winch x mis 
neci'ssarv to ^ive the c^lce.t ro-j><»>itivc‘ jnnieijih^ ot eliaugt! to 
nieiislrna ol* tins c lass* 

( had anticijiatcd the result of this experiim tit . ami iijion the 
same principle <jt‘ shnu* utlieis. 

Alkaline sohititms, tor in-lanee, impr ^h' or j)revc*nt tlu* action 
o(‘ sf'a water on (‘opj)er; hav in.!: in theni'-elvt s the posjiivt* c lec.- 
trical fmerev, which remlers tin* coppi-r ne<ja(iv4‘. lame* wat.c'r 
even, in tins wav, rc'iulers null tin* power ol ac'.tioii ol“ i-.opper on 
sea water. '' 

The ti'iuleucv c f c lec-triea! and eln inieal ac tion In'inc; always 
to produce an (Mjuilihrinni in fin* elec-t i n al nowc rs, the in^c'iicy 
ot all (!omhinations loinu'd ot iin tals and thuds is to oc'easion 
ilecamipositions, in sneh an cncler that alkahin*, me tallic, and 
iidiainmahhv maltfis arc determined to tin* neoati\(* part of tin; 
co’nhinat ion, and ('Idornn , iodiin*, o\vu‘<*in! and acid matl.(*rs to 
lint positi\e part. I have shown in tin* liakiaian heetnre for 
iSiit), that, this holds u;o(jd m tlnr \hdtaic. Ii.itl* ly. I'lie same 
law' applies to (In se I'tiehic r coinhinat ions. It'c oj)p( r in contact 
wfth cast, iron In; jilai'.ed in a vi^^sel lialf full ol' si*a water, and 
liavint; its surfac'c partially" aln>ve that ot tin; waff.r, it will 
become coated with carhomite c>t linn*, carhonatt' of mrio;m;sia, 
and carbonate c>f soda ; ainl the c.aihonate ot sorla will t»rarln*dl!y 
accnmnlate till the whole surface in tJir: air is covf'red with its 
crystals: — and if tin* iron is in oin; vessed, and the copper form- 
ing an arc with it in anotlier ; and a third vessel ot sea water in 
electrical ('onnexion hv ashf st‘!s or cotton is intei rin*diate, the 
water in this intcjrniediate vessel eontimiaily ht-coines less 
saline; and unduulitcdlv, hy a continuance of* the jirocess, 
miirht he reinlered frcjsh. 

1 shall not tak«^ up the time of tin; Sociedy by referring to 
some ohvic.)Us practical ajiplicafions of these* rf;sc.*arches, tej the 
preservation of finely <livided astifununical instruments of* lirass 
hv iron, of instruments of’ sfi*e| l>y iron, or /.inc : my fi icmd Mr. 
Pcfiys has already ingeniously taken advantage of this last cir- 
cumstance, in inclosing finely eutlinir iiislnnnents in handles or 
cases lined with /inc, and-inunv other sucdi applications will 
cu'ciir. I cannot c'onclude, without mentioning particularly my 

• T am present rn>jaj;ttl in applyin,^ t>>is pririOf*!*' tu CJcpcriuicj.iA c n the preserva# 
t;nn of Ar;irn.ii nncl vc^cublc 
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obligations to Sir nvion Martin, t.h<? Comptroller, and Sir Robert 
Seppiiigs, the wSurveyor of’ the Navy, for the#interest they have 
taken, and the zeal they have shown in promoting these 
researches ; and without statint^’ how much I owe to the care, 
attention, and accuracy of Mr. Nolloth, Master Ship-wright, and 
Mr. Goodriidi, Mechanist in fhe^ Dock-yard at Portsmouth, in 
siiperinU luling the e\(‘cuti(»n of many i^ th^', experiments. 


Article VIII. 

Slate n/'lhr Copper on n S/iip*s Bottom wilhl^xcess of Protection^ 
a fid of' the Cast Iron Prtdcetor^ after a Voyage to the West 
tuflies, 

W ic have received the following <‘,ommunieiition from Dr. 
Traill, of Liverpool, who states, that iMr. Horsfall is tlie owner 
of the vessel inentioiuKl in his letter, and culopteil Sir Humphry 
Davy's method of defending the copper sheathing of ships^ 
liottoms, immediately (ui its promulgation. Dr. Traill adds that 
the surface of the protecting metal to that of the copper some- 
what <‘xceeded the proportion assigned by Sir H, Davy, being 
from j to , of the whole copper surface of the ship. 

The tirst fact meutioinul in Mr. Horsfall’s letter has been long 
known. Mr, Danioll fonno<l a similar Substance artiticiully, 
eight yoais since, by immersing a cube of. grey cast iron ui 
diluted muriatic acid (see Journal of Science, vol. ii.) ; and in 
the same Journal (vol, xii. p. 407), mention is made of a ciiist 
iron gun, which by long immersion in sea water was incrusted 
to the depth of an inch with a substance having all the exterior 
characters of impure plumbago. As to the state of the Tickler’s 
bottom, it is (>bvinusly ow ing to the copper having been over 

i irotected. (See Annats of l^hilosophi/y vol. viii. N. 8. p. 304.) 
it is stated in the place referred to, that the requisite proportion 
of defending surface to that of the cojjper, as far as had then 
been ascertained, is somewhere between and , ; the pro- 

portion at present adopted in the Royal Navy, we believe, does 
not exceed l., . In the ])iecediiig paper from Uie Philosophical 
Transactions, our readers will observe that on sheets ot copper 
defended by ([uantities of cast iron and zinc in a less proportion 
than no deposition of alkaline matter or adherence of weeds 
ook place, and the surface, though it had undergone a slight 
degree of solution, was perfectly clean, a circumstance of 
great importance', as it points out the limits of protertion ; and 
makes the application of a reri/ smalt quantity of the oxiclizable 
metal more aavanfageous in fact than that of a larger one.’’ 

Mr. Horsfall’s letter is a candid statement of a fair experi- 
ment, and the result, as far r**; if ran he learnt, i> the saving of 
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the whole of the copper. Whether in short voyages the ailhe- 
sion^bf jjmall barnacles is a discidvi\iitat;e which more than com- 
pensates this saving, we are ignorant; hut if so, a smalUr 
quautitjf of protecting* tjurface must be used ; and the exact 
propoitions for diHhrent vessels and voyages will be known after 
a few experiments. Sir llumpliry Davy is still earnestly pur- 
suing his inquiries on this impurtaut subject ; and, Wttr believe, 
lias discovered souk* new and in(ere^^ing• fiu ts with resp(‘et lo 
the eonducting powers and elor troclu init^al ehangc's of metals in 
saline solutions ; w hich eoahle him to preserve a tamsiih i a!>U‘ 
portion ol* the coppei without any grt'at eousuniption nfoxidahlo 
inetar. In the experiim nts now gf>ing on, a nail i»f /iiie or iron 
is, we believe, placed ti/idrr the copper, and in contact W'ith it; 
and the moist paper upon the wood of thoship in w hich the nail 
is placed jucserves flu* el(*ctiieul <‘ii<uit with the sea wafer; so 
that thert‘ is no aj)peiiraii<*(' of protection o»ii the atifsidCf tiuiugh 
each sheet of copper has its own protector of or ,, its 
surface. 


Kiiract oj (I l.vKvr ft oiu dtarlvs FlorsjUH, f<t Dr, I'rail/, 

I/urrjwot, r<h, \H^i. 

“ The Brig' Tickler arrived here from Kingston, in Jamaica, 
about three vveeks ago. She liad been out on the, voyage from 
this port to Jamaica and ha<'k, not quite, tivi*. months; previously 
to lier sailing she liad Leen new coppered. Bars of cast iron 
th’-ee inches broad, ami one inch thick, ctovering about lOOth 
part of the surface of the copper, were placed upon each side of 
the keel from tlie stem to the stern, and fusUaicd on with copper 
spike-nails. The I'ickler went into tlie firuving Dock to-day. 
1 attended before the wafer had (|iiite left her; and immediately 
on the iron c3n the ktad being* visible, I went into the dock to 
examine it. The usual crust of red rust appeared upon it, but 
ou a|»plying a ship’s srrapor to it, I found the iron (piite soft, to 
the depth of iieaily half an inch. A ijuaiitity was scraped ofi‘ 
which had all the appearance of black lead, and ou handling, it 
soiled the lingers in the same way that black lead does, and 
became f/uife hul in the space of a minute or two ; the inner 
part of the irc»ti bar, or that next the copper, being quite hard. 
I wrappt'd a small juanlil v in paper, and j>ul it in my jxjcket ; 
and on taking* it out again, in about a quarter of an liour, it had 
become very hot, and smoked, and soon assumed the appearance 
of rusted particles ol iion. 1’he bars of ironhe^d been very little 
reduced in substance during.tlie voyage. 

With respect tcj tlie copper, such part of it as was not 
covered w ith barnacles appeared bright ; and, as far as I could 
judge from such an inspection of it, as perfect and entire as 
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when it was put on; but / never saw a ship^s bottom more thickly 
studded with barnav/cs^ nor any that were mor^ difficult to strape 
off*. They were all ratlier small. It was only on the lower part 
of the bows, and about two inches abovje, 'and four inches below 
the iron bars that the copper was not covered with barnacles; 
excepting the upper part of it which had been little under winter. 

“ Several vessels are expected to return i'rom the East and 
West Indies in tlie ensuing month, having had wrought iron 
applied in tlie siiinc manner that the cast iron was in the Tickler, 
(Signed) Charlls Horsfall,’’ 


Article IX. 

Astronomical Observations^ 1825. 

By Col. Beaufoy, ITIS. 

liushej/ IJcftth, )tear Sianniore. 

Latitude 51 .‘*7' 41*3'' North. Longitude W’est in time I' 2t)*93''. 
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Observetl Transits of the IMoou and ]VIot*n-<*ulminatintf Suirs over tlie IMiddlv Wire of 
the Transit Instrument in JSidenal Time. 
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Article X. 

On a Scarlet Sub- chromate if Lead, and its Application to 
Painting and Calico Printing. By John Badanis, 

(To the Editors of the Annals of Philosophy.) 
GENTI.EMEN, . I\.hr7c, I8‘i5. 

It was announced by U* dong* in tlie Ann. de Chiin. so long* 
ago as the year 1812, (hut by boiling (ogetln i* carbonate of lead 
and chromate of potasli in e\ct‘ss, a red snb-chromate of lead is 
produced, containing exactly double tiie (pranlity of lead in the 
common chromate. Ten years allcrwards, in the, same journal, 
Grouvelle announced tlui exisUaict^ o(' a rt^d chromate, and gave 
several processes for ])re[)ariijg it, but made no mention of 
Dulong’s discoviry. It is remarbabh* (hat inither ol tliese 
chemists, nor any vsubse(|iu'nt ui'tcr, appears to have luAiccd 
the impt)rtant uses to which tins substanci^ is aj)plicable. 

Having made a variety ot cexperinu nts tij)on its pro[H‘rti(‘S, as 
a fast colour in calico ])rinting, and a clurabh^ pigment ibr artists 
in oil and water, I wish to give jiublit’ity to the a<lvantag’es 
whicli, I think, the arts will derive trom Its adoption. 

Grouvtdle’s method of j»iejjariiig red cliromatcjof lead consists 
in boiling the common y(d!ovv chromate with potash ; for prac- 
tical purpos(}S (his is tinudi iiiorti (tonvemient than Didong’s yro- 
ciiss, and gives a >try tine colour. By some unai'comitable 
blunder, liowever, tluj ingenious author ol this foinmla so com- 
pletely mistakes the iiatifve of the subslaiu*,e produced by it, that 
every ste[) he takes in Ids analysis to explain tiie i-omposition 
of the red chi oi»iul(s only tenuis to in\<il\i! it in deej)(a‘ obscurity . 
But he must speak Ibr himself. 

J'a! analyse com[)arativemeiit le chroiiiatt; jaune, hi rouge, 
et le ])lomb rouge de Siheric. T(uis doiiiient r ,/ r/rVc/z/rv/Z h* rriciue 
rapport entre I'acidr ctfu.ridc. Cr sout ctes chromates neutres; 
.S(Mikiment le chromate lougci contieut une petite (pianlite 
<ralcali, (|ui m’a paru t‘tre d(i 1 a I'd and yet in t he vt;ry next 
page, the author contradiet'' Idiir^elf, and says, in smmniieg up, 
11 suit de la (pie fahadi parait c-tu* ('annliine a de foMde de 
ploml), (it (pie ( Cite coinbinui.'^on unie an chroinatt* de plomb, 
donnelieu an (ihroiiuite rouge, rjid c()iuient ainsi im jieii pins fTniidc 
de plomb (pu? le chroniatci ueutre/’ 

fjrouvelle tlien g(jes (Jii to a.>.s( it, that he finds a little alkali 
(lime) in tlui nativti red lead of Siberia, tliongli, as he admits, 
this very oie becomes yellow^ on l)eing puw (Ueed, which, if it 
really cmitained lime, it ought not to do. 

1 shall now' endeavour to sliow' that the wliole of this analysis 
is erroneous. 

(A.) 100 grains of scarlet chromate of lead made by Grouvelle^a 
process, were drg;ested for half an hour with constant stirring h| 
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very diluted acetic acid. Tln^jfed Volour gradually but totally 
disappeared, and was succeedcaby a pure yellow. This yellow 
powder, carefully washed and ciried at 3(H/^*ueighcd bO grains, 
and proved <^»n examination to he common chromate of lead. 

Here then we have reel chromute oftead (said by ftrouvelle to 
contain exactly the same proportions of oxide and acid as tin? 
yellow c^ironiate) re>.()I\ed intr) bft grains of yellow chromate and 
40 grains of some other substance, wUipl^ wv shall see, by the 
next exjKjrimt'iit, to h»* oxide of lead. 

(B.) The acetic acid liolding in solution 40 grains of the 
original weiii;ht J)f the red chn unate employe d, was perfectly 
colourless aud transparent; and, on being gently evaporated in 
a water bath, sluit tuitirely into crystals, bearing tlie well-known 
character of ac.etatci of lead. On redissolying these crystals in 
w’ater, aud boiling them with an excess of carbonate of ammonia, 
a dens(i white precipitate fell, weighing, wlieu drital, 4(» grains 
sss 38’45 nearly of oxide of lead. 

(O.) To ascertain whether any sensible portion of potash 
originally entered into the <a>inposition <.)f this red chroinat(‘, 
the ammoniacal solution was evaporat€^<l gently in a large platinu 
crucible, and gradually exposed to a red In at : the whole resi- 
due sublimed, leaving only a scarcely perceptible stain of lead 
upon the surface of the cTucible. A li.ttle xvater now boiled in 
the same crucible did not aftect the colour ot lunaeric paper in 
the slightest degree ; hence no potash whatever can be sus- 
pected. 

On repeating these experiiiieiits, I feed satisfied that the 
40 grains of loss sustained by the red chromate in Experiment 
(A), were entirely due to oxide of lead ; and that 100 grain's of 
red chromate were resolved into 60 grains of yellow chromate 
and 40 oxide of lead. But 6() grains of yedlow chromate are 
composed of 40 0S oxide of lead, and 10*0*i chromic aci«i ; hence 
it cannot be doubted that yellow chromate contains just half the 
proportion of oxide in the red chromate, in which case the 
atomic constitution of the two chromates of lead will be 
as follows : 

Yellow chromate. 

Chromic acid . . 19*62 I atolti 
Oxide of lead . . 1 atom 

1-^r 1(H) parts consist of 

C4iromU‘ acitl 31*7 

Oxide of lead <j8‘3 

1()0*(H) 


Ketl chroaiatt;. 

Chromic acid 19*02 I atom 
Oxide of leiid 81*96 2 atoms 


(‘bromic acid 18*84 

Oxide of lead 81*16 


lOOdX) 


III order furtlier to show the true composition of red sub- 

* The tUffercnce between S8‘45 and 40 is owing to the iuipert'ect precipitation of 
pxide of lead by earbunite uf ammonia. 
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chromate of lead, as I may now venture to call it, I took 60 grs. 
oO^yellow chroniiite and ground them with 40 grains of oxide of 
lead, adding small quantities of hot water iVoiu time to time ; 
they united into a red «ub-chromatc. 

I have endeavoured at some length to clear up tlTe theory of 
the two chromates of lead, because one radical error of tlu* 
nature which (Jrouvelle has committed, leads to endless mistakes 
and disappointments in the practical operations which are 
founded upon it. I have before alluded to the advantageous use 
of sub-chromate of lead in giving a permanent orange scarlet 
* upon cotton. The mode of its a])pli( atiun to <^ali(‘o printing 
will be obvious to all who know the ju imuple upon which yellow 
chromate of lead is made fast; and no intelligent calico printer 
will need any furtlier information from nio, as his own practice 
in fixing the yellow chromate, added to what has been here said 
of the nature and pre])aration of lh(^ red sub-chronuite will 
readily suggest vviiat is necessary. 1 shall only remark that 
nitrate of lead and an alkaline solution of chromate of potash, 
will give him the colour, lie may accumulate, besides, some 
insoluble salts of lead in the pores of tlic clotii to giv(i stability 
to the tint, and may modily the operation by various means, but 
in all cases the colours must be lieighUuied at last, ])y passing 
them through boiling water. 

Scarlet sub-clft'ornato of lead is extremely beautiful wlien 
ground up with oil, and possesses great /W// as a pigment. It 
is Aot degraded in its hue, like vermilion, l>y admixture with white 
lead ; it mingles with other colours, and shows no signs, after a 
long exposure, of any change by time. As a water colour 1 dare 
not yet say that it has been tried sutficieiitly to authorise a posi- 
tive declaration that it will not blacken, but several jiieces of 
cards and thin paper painted with it, and liung upon the walls 
of inhabited houses, likely to influence the colour of salts of 
lead, have not in some months perceptibly diminished in bright- 
ness. Should a longer experience confirm the promise -already 
given, I shall be happy to make it known to artists, as they have 
nothing equal in colour io red lead which they can trust in their 
drawings for a month even, and no tint woula be a more desira- 
bly accession to the pallet, than a bright and permanent scarlet, 
or sc-arlet orange. * 
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Article XL ‘ 

P/ ijceediH^s of PhilosojthicfU Societies. 
i;<)\ Ar. so( ii:Tv. 

iM(irch ^), — rii<j of Dr. Williams’s paper on the 

IMaleruaUltelal Circulation, was resumed and concluded. This 
c.^suy Rave an account ot tlie dift'erent speculations entertained 
on lilt' nature ol the medium circulatino between the uterine and 
uiubilical vtjssels, and ctmsidereil the evidence l)roLight I’orward 
in their suppuit to be unsatisraclory. It then stated, that it had 
occurred to the author that it inieht be practicable to arrive at 
more satislactory proois in lavour td* one or the otlie^r ol* these 
speculations by tdiserviiiR tin* pha'nointuia wdiicli would present 
tlicmselves in the I'tjetal vessels on injecting oil into the maternal 
vessels, vvhiUi their irritability was yet active. Experiments 
were consequently inslitnted. I’roin tin ir result. Dr. W. is dis- 
posed to coiudude.that tlu; malemaland bet al systems in the canine 
species, are parts only of a. cv>umion uninterrupted sanguife- 
rous system. From anaioRV, Dr. \f . also infers the liouunuiii- 
cation betwemi (lanuit and fan us to be similar in all viviparous 
animals ; and rt'inarks, tluit if his conclusion and inference can 
be admitted, that Wt' shall have reason to doubt the validity of the 
iloctriuc of (he luatenial-lietal circulation as tauglil by Dr. 
llarvi'y, togt ther with its modern superstructure. For that if 
his, Ur. NV’.’s, experinicnts and iiednclimis lie correct, we can no 
longer sulisciibe to tlu; h> potheses of thc*re beinp; two independ- 
ent saURuilerous circulations in the impregnated state, and to 
that of the placenta beiuR an organ of respiration or aeration. 

Dr. J. it. Johusou, FlLS. communicated iSoiue further Obser- 
vations on the Oeniis Flanaria ; in which he stated tnat Mr. 
Dalyell, of Edinburgh, in a work on the Planviritv, leaving as- 
serted that an individual of P. cornuta accidentally ^vonnded 
near the head produciul a new head from the incision, he con- 
ceived that the verification of so curious a fact would be inter- 
esting to the Royal Society, and accordingly took one hundred 
of the animals, a^id made an incision in the side of each; but 
one of them, however, produced the new ii^ad : in the greater 
number, the w ound healed, and in somp preternatural excres- 
cences only were produced. Dr. J. proceeded to detail some 
further remarks on the reproductive faculties of the Planaria?, 
and to describe. P. ?iigra, of which a drawing w as annexed. It 
has the abdominal proboscis like the others. 

Morch 10. — J. ll. (Ire.en, l^sq. was admitted a PVliow' of the 
Society; and Mr, Herschel coimnunicated a pacer entitled 
Improvements on Leslie’s Photometer; by W. Ritchie, AM. 
Rector of the Academv of Tain. 
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March 17. — The names of Dr. J. L. Tiarks and Dr. J. Richard- 
son were ordered to be inserted in the printed lists of the Society ; 
and the Society for promoting* Animal CMiemistry communicated 
a paper by Sir E. Home* Bart. VPRS. entitled Observations on 
the Inrt lienee of the iVerves and (iaiiglions in producing Animal 
Heat. ^ ^ 

March 24. — Major C. Hamilton Smith was admitted a Fellow 
of the Society; and a paper was read, ^ containing Results of 
Meteorological Observations taken at tin? Madras Observatory; 
by John Ooldingham, FRS. These results are for a period 

of tw^enty-six years, ext end iiii»- from l79bto 1 S22 ; and are given 
in a variety of tables, with explanatory remarks. 

In conse(|uence of the approacliing fast and festival, the 
Society then adjourned over two I'hursdays, to meet again on 
April i4. 

A s T U < ) N O M i C A I. S O C I l</r V . 

Fvtn 11. — The fifth Animal (leneral Meeting of the Society 
was this day held at the S<K:iety's rooms in Lincoln’s Inn Fields, 
for the purp<^si^ of receiving the Report of the (.-ouncil upon the 
'^tate of the S<icit'ty’s atiinrs, electing <.)fli(a'rs for the ensuing 
year, vS.c. i?vc, 

Tln^ Ihesident, if. T. (/olebrooke, F.sep in tin* ( hair. 

The Report, whn h was read hy Dr. (in*gory, and ordered to 
he printed for distrifint lun amongNt tin* memheis, eomiiKMiciicl 
hy evpn*ssing the gratification felt hy tin; (\)unc.il on witnessing 
the growing prospiuity of the Society, and tlie incn*asing 
( vitlence of* the utility of its institution, ft proceedeil to state, 
fliat for the ]>urpose of still further alleviating the labour f)f the 
practical astronomer (the SocicUy having already published in 
vol. i. p'n'rt 2, of' its ALunoi is, tables f<»r facilitating tlie coinjiuta- 
tion of the apparent place s of 4(i [uiin‘i|>al stars), the Council 
had deemcal it fh'sirable that tables of j)rt‘cession, aberration, 
and nutation, should he computed, embracing, Ist, all stars 
above the otii magnitinle ; 2nd, all stars to the tith magnitude 
inclusive, whose declination should not exceed ; ami 3(1, all 
stars to the 7th magnitmh? inclusive, within 10° of the ecliptic; 
and that a considerable [lortion had already been computed 
under the superintendaiice of Mr. Daily and Mr. (Jompertz, and 
would he forthwith p^ublished, accompanied by an explanatory 
preface, drawn up, at the reejuest of the (Jouncil, by Mr. Daily. 
The Report then noticed, in terms of well-merited panegyric, tlui 
very valuable collection of astronomical tables -lately published 
by Dr. Pearson, the Treasurer; and it will he no little gratifica- 
tion to the scientific world to be informed, that the tables con- 
stitute only a part of a comprehensive treatise on Practical 
Astronomy upon which Dr. Pearson is still engaged. It then 
adverted to the vi^it of Mr. Ilerschel, the Foreign Secretary, to 
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Italy and Sicily, from which, besides other very considerable 
benefits, the Society had derived increased facilities of comtdu-' 
nicalion with the continental astronomers, nearly the whole of 
,vhoin the Society had now the honour*of numbering amongst 
its Associates. The Report contained a just tribute of respect to 
the meinqrv of the late Major-General Jolin Rowley, of the 
Royal Kngineers, FKS. and a member of thii^ Society, of which 
he was a cordial Iri^md from its commencement. Alter alluding 
to the aceplired stability and acknowledged utility of the institu- 
tion, which miglit justily an application to the Crown for a 
('barter of Incorporation, tlie Report stated that the expediency 
of such an application would most probably engage the consi- 
deration of tlie Council for the ensuing year.* It concluded by 
strenuously advising concert and co-operation, observing, that 
though much had been done to advance astrononiic'.al science, 
and much was in progress, much yet remained to be done. On 
the retrospect of the past, however, your Council derive confi- 
dence with regard to the futun^. Let the zeal, activity, and 
talent of the Members and Associates for the next ten years but 
keej) pace with the efforts of the last five, and tlie most inter- 
esting, brilliant, and beneficial results may unhesitatingly be 
anticipated.’" 

A list of the papers read at the ordinary meetings, followed by 
a numerous list of benefactors, and a gratifying statement of the 
Society’s finances, was then read, after Vvhich the Members pre- 
sent proceedeil to ballot for the Officers for the ensuing year, 
wdicii the following were declared to have been duly elected ; 

l^resident. — Francis Baily, Fsq. FRS. and LS. • 

Vice-- Presidents. — Charles Babbage, Esq. MA. FRS. L.andE.; 
Rev. John Brinkley, DJJ. FRS. Pres. RI A. and Prof. Ast. Ciiiv. 
of Dublin ; Davies Gilbert, Esq. MP. V PRS. and FLS. ; George 
Earl of Macclesfield, FRS. 

Treasurer. — Rev. William Pearson, LL.D. FRS. 

Secretaries. — Olinthus (i. Gregory, LLD. Prof. Math. Roy. 
Milit. Acad. Woolwich ; John Millington, Esq. FLS. Prof. Meoh. 
Phil. Roy. Inst. 

Foreign Secretary. — J. F, W. Herschel, Esq. MA. FRS. L. 
and K. 

Council. — Captain F\ Beaufort, RN. FRS.; Major T. Colby, 
Roy, Fhig. LLD. FRS, L. and E. ; Henry. T. Colebrooke, Esq. 
FRS. L. and F^. and LS. ; Biy^aii Donkin, Esq.; Rev. William 
Dealtrv, BD. FRS.; Benjamin Gompertz, Esq. FRS. ; Stephen 
Groombridge, Esq. FRS.; Edward Riddle, Esq.; Kicaatd 
Sheepshanks^ Esq. MA.; Edward Troughton, Esq. FRS. L. 
and E. 

The Society afterwards dined together at the Freemasons’ 
Tavern, to celebrate tlieir fifth anniversary. 

March 11. — There was read An Account of the Arrival and 
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Erection of Frauenhof'er^s large Refractinor Telescope at Ihc 
OSservatory of 4he Imperial University at Dorpat communis 
cated in a letter from Prof. Struve to Francis Builv, Esq. Presi- 
dent. Prof. Struve received this telescope in N^ovember last, 
and was happy to find that although it had travelled more than 
300 German miles, its several parts had been so careTi^lly packed 
that none of them, had sustained the slightest injuryT When in 
a perpendicular position, the height of the object glass is Ki feet 
4 in. (Paris measure) from the floor, 13 feet 7 in. of which belong 
to the telescope itsell*; so that the eye-glass stands 2 feet 7 in. 
fron^ the Moor. The diameter of the object-gl.ass is 9 Paris 
inches (about Of inches English). The weight of the whole in- 
strument is about 3000 Russian pounds. It is so constructed 
that it may be used as an cc^uatorial. The upper part of tin? 
instrument consists ol' the tuhe, with its axisol motion, two gra- 
duated circles, and a variety of levers and cc)unter|)oises, |)ro- 
ducing the most perfect equilibrium in every direction, and 
providing against all friction. The deciinatiou circle is divided 
from 10' to 10', but by means of the Vernier may be read olf to 
.y'. The instrument may be turned in (leclinatiou with tlui 
finger, and round the polar axis with still less tbree. 

The most perfect motion round the polar axis is produced by 
means of clock-work, which is the principal feature of this 
instrument, and the greatest triumph lor the artist, the mecha- 
nism being as simple as it is ingenious. A weight, attached to 
a projection connected with the endless screw, overcomes tht*i 
friction of the machine. The clock vibrating in a circle regu- 
lates the motion, hy moving an endless screw connected with a 
second wheel in the above projection. The weight of the clock 
as well as that of the friction apparatus may be wound up without the 
motion being interrupted. When the telescope is thus kept in 
motion, the star will remain quietly in the centre, even when 
magnified 700 times. At the same time there is not the least 
shake or wavering of the tube, and it seems as if w e were ob- 
serving an immoveable sky. 

But the artist has done still more ; he has introduced a hand 
on a graduated dial of the clock, by which the motion of th(» 
latter can be instantly altered ; so that a star may be brought to 
any point of the field of vision to which it may suit the observer 
to carry it, accordingly as it is required to make the course of the 
instrument go faster or slower than the motion of the heavens ; 
and if once placed, it may l)e kept in that position by returning 
the hand to its original position. The same mechanism is also 
used to make the motion of the instrument coincide with that of 
the Sun and Moon. 

. This instrument has four eye-glasses, the lea?»t of which 
magnifies 176 times, and the largest 700 times. 
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M, Struve has compared the power of this telescope with 
Schroeter’s 2o-feet reHector, by means of vvhich«ihat astronomer 
saw <r Orionisy twelve or thirteen fold ; whereas Struve clearly 
ascertained the existence of sixteen distinct stars. 

This instrument is furnished with lour annular micrometers of 
FrauenhoRr’s construction, and an excellent net-micrometer of 
the same artist. IW means of these it appeals that the probable 
error in the measurement of some minute distances ot 7'^ and 
under, did not exceed the 18th part of a second. The expense 
of this instrument was about 950/. sterling. 

There was also read a paper.on ‘‘A New Zenith Micrometer;*' 
by Charles J3abbage, Es({. FRS. &c. The object of the inventor 
in this instrument is to supersede the necessity of extreme accu- 
racy in the divisions. Tlie principle on which this instrument 
depends may be readily comprehended by imagining a parallelo- 
gram, admitting of IVee motion about iU four angles, to be 
placed with two of its sides in a horizontal position, and the 
whole in a vertical plane ; and a telescope to be fixed at right 
angles to the lower liori/ontal bar of this parallelogram. Here 
every motion of one of the* perpendicular bars of the instrument 
round its upper joint will not change the angle w'hich the tele- 
scope makes with the meridian ; but will merely remove it into 
anew position in which it will point to the same object in the 
heavens. But if either <»f the horizontal bars of the instrument 
be lengthened by a very small quantity, this parallelism of the 
telescope w ill no longer be preserved, but any movement of the 
upright bars round their axes will not only remove the telescope 
from its position, but will cause it to form a very small ang<e 
with its former direction. The magnitude of that angle will 
depend ou the alteration in the length of the arm of the paralle- 
logram, and also on the angle whicli that arm makcvS \vith its 
first direction. The minutiae oi’ the construction depend upon 
these considerations, hut cannot be rendered intelligible without 
a diagram. The arc which is actually measured in the heavens 
by means of this instrument is determined by a formula, in w hich 
the sum of three arcs is taken from the semicircumfereuce, one 
of them resulting from the actual observation; the other two 
from a cosine and a tangent, ascertainable by computation from 
the theorem itself. In an extensive use of this micrometer, 
tables may easily be formed to facilitate the computation. 

(;r.OLOGlC\L SOCJLTV. 

./u/L 'Jl. — A p^iper was concluded, entitled ** Ou a recent 
Formation of Freshwater Rock Marl in Scotland, wdth Remarks 
on Shell Marl, and on the Analogy between the ancient and 
modern Fresluvater Formations;*' by Charles Lyell, Esq. 
Sec. GS. 
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^The rock marl described in this coimnunicatlon is an extremely 
compact limestone, in part of a crystalline structure, and tra- 
versed by numerous irreu'ulur tubes or cavities. 

As a jjrincipa! part ef its ecological interest is derived from 
its recent origin, the author has drawn a brief sketch of the 
physical structure of the county of Forfar, in orde^J® explain 
distinctly its position, ^ 

Those strata ar<^ also enumerated in which limestone is found, 
and its remarkable scarcity in Forfarshire pointed out. 

The districts to which sliell marl is contined are next consi- 
dered, and it appears that dc‘posits of this nature are accumu- 
lated only in lakes in two formations, vi/. the inferior or transition 
sandstone, and the old red sandstone. 

The Bakie Loch, in which the rock marl occurs, lies in a hol- 
low in sand ancl gravel, '^fliis gravel consists ol* the broken and 
rounded masses of the primitive rocks of the (Irampians, which 
are heaped in large (juantities upon the old red sandstone in the 
valley of Strathmore. 

The succession of the (leposits of sand, sludl marl, and rock 
marl, in tlie lake of the Bakie now drained, is then described. 
I'he shells and plants enclosed in the rock aretlu^ same as those 
in tl\o soft shell marl, and are ail still living in th(^ waters on the 
spot. AiiKuig tlie plants are the stems and s(‘ed vessels of 
Charie, tin* latter heung fossili/e<i in such a manner as to pnrsent 
a perfect analogy to the gyrogouile of the ancient frc'shwater 
L>rinutions. 

Mr. liVell then considers the prohablt? origin of the rock marl, 
wiiich aj)p(‘ai>. to be d(!rive(l from the subjacent si^ell marl, 
through vvliieh springs ascfU'.fl, cliarged with (‘arl)om<t acid. 

Some remarks are iH*\t otiered on tlie shell marl of Forfarshire, 
and wliich tlu? author 1ms examined near Romsey, in 

Hampshire, is desc ribed. The subjects oi‘ chiel’ interest with 
regard to tlu) .^hell marl are, its slf)vv growth, the small propor- 
tion of full grown sln^Ils, w hich are f«>und in it in Forfarsliirc , 
the greater rapiditv of its growth in the vicinity ot sjirings, its 
abundance in a part of’ Scotland in whi(di limestone is very rare, 
and its staircity in the calcareous districts of Fugland. 

The question is then considered whether the shell marl be 
exclusively derived from the exuvim of t(‘stacea, and the various 
arguments for and against this hypothesis are entered into. 

In conclusion ^^r. Lyell takes a general view of the analogy 
between the ancient and modern freshwater formati(ms. 

Both of these may be described gemuallu as consisting of 
thin beds of calcareous, argillaceous, and arenaceous marls, 
together with strata of sand and clay, to Avhich the coiiscdidated 
beds bear upon the whole but a small proportion. 

The shells and plants contained iu both are referable to tlie 
same genera. 
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The bones and skeletons of quadrupeds are found buried at 
various depths in the marls of Forfarshire as they occur in the 
lower freshwater formation of Paris. 

Of the four desiderata mentioned by Messrs. Cuvier and 
Brongniart (Ess. on tbe Env. of Paris, p, 56), as being requisite 
to comple^ the analogy between tbe deposits of lakes now 
existing, and those of a former world ; three are supplied by the 
lakes iu Forfarshire, viz. J. A compact limestone; 2. Vegetables 
converted into the substance of their calcareous matrix; 3. Large 
beds of yellowish white calcareous marl. 

The rock marl ol* Forfarshire closely resembles the Travettino 
of Italy, part of which is a recent formation, but part has been 
proved by M. Brongniart to be of a date probably as ancient as 
the upper freshwater strata at Paris. 

The only difference remaining between the ancient and the 
modern freshwater formations is, 1. The absence in the latter of 
silica, which is only known as a modern deposit from water con- 
nected with volcanic agency ; and 2. The small scale on which 
the recent accumulations proceed. 

If these differences are ascribable to a higher temperature 
prevailing where the ancient fresliwater rocks were formed, they 
may perhaps disappear when the hitherto unexplored tropical 
regions of the globe are fully hivestiguted. 

Mi;i)lCAI. SOClliTY or I.OM)()N. 

The fifty-second y\nniversary Meeting of this Society was 
held on Tuesday, March 8, at the London Coffee-house, Ludgale 
Hill : \V, Shearfiiaii, Ml), President in the (3iair. 

The Officers and C’uuncil for the year enauiiig, are : 

Prcsidcut. — ll. C'liUtcrhiu^k, M l>, 

Vice-Presidents. — 11. J. Chohucly, MD.; J. Johnson, ^MD. ; 
Sir Astley P- Cooper, Bart. bllS.; and W. Kingdom, Esq. 

Treasurer, — J. Aiidree, Es<p 

fAhiarinn, — 1), Cwius, Mi). 

Secretaries, — T. J. Pettigrew, Esq. FAS. FLv^. ; and T. Calla- 
way, Fsej. 

/b/c7g// Secret arif, — L. Stewart, MI). 

Council, — T. VVulshman, Ml).; \V. Shranuan, MI).; G. Dar- 
ling, M D. ; T. Cox, Ml).; J. Baine, MD.; J. Russell, MD.; 
J. B. Janies, MD. FLS.; E. Morton, MD. ; G. Drysdale, 
E, Sutlertb, B. Brown, J. Dunlap, W. Lake, K. Johnson, Ash- 
well, K. A. Lloyd, J. Haiidey, E. Leese, H. Edwards, W. D. 
Cordell, J. Amesbury, W. Burrows, S. Wray, H. B. C, Hillter, 
M. Gossell, T. W. Chevalier, G. Langstaff', J. C. Taunton, 
II. Hensleigh, J. M. Mugglestone, J. S. Smith, R. W. Bamp- 
tield, R. Brien, R. Blick, Si. Ware, Esquires. 

To deliver the Oration in March, 182b’. — J, Haslam, MD. 

Registrar, — J. Field, Esq. 
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Mr. E. A. Lloyd delivered the Annual Oration. The subject 
wa?, the Coi^titutional Treatment of Organic Diseases.” 
The Fellows and their friends then dined together at the London 
Tavern^ Ludgate llilL » 

In conformity with the will of the late Dr. Antliony Fother- 
^ill, the Society oders the annual gold inedal^ value 20 uuineas, 
for the best dissertation on a subject proposed b^Hiem, for 
which prize the learned of all countries are invited as candidates. 

The subject for this year is The Nature and Treatment of 
Carcinoma.” 

1. ^Each dissertation must be delivered to the Registrar in the 
latin or English language, on or before the 1st of December. 

2. With it must* be delivered a sealed packet with somemottP 
or device on the outside, and within the author’s name and 
designation, and the same motto or device must be put on the 
dissertation, that tlie Society may know how to address the 
successful candidate. 

3. No paper in the haiidwritijig of tht>‘ author, or with his 
name allixed, can be received ; and if tlie author of any paper 
shall either directly or indirectly discover himself to the Com- 
mittee of Papers, or any member thereof, such paper will be 
excluded from all competition for the medal. 

4. The prize medal will be presented to the successful candi- 
date, or his substitute, at tlie Anniversary Meeting of the Society 
in March, 1826. 

5. All the dissertations, tlie sncci'ssful one excepted, will he 
returned, if desired, with the sevded packet, uno|)(‘n(‘d. 

The subject of the dissertation lor the year 1H26-7 is 

Contagion and Infection/’ 

jSft’dical Sod* t lioU^conrl ^ J'lt vt^bt t'l't't ^ 

. March 17, 


Aktici.e XII. 
SCIEN tifk; notices. 


Chumisth Y. 

1. Condensation of a Mixture of JJt/drogen and Oxygen by ynl* 
• verulent Plaiinumm 

Dbbereiner has asct.-rtained that moist as well as platinum 
causes the mutual condensation ol these two gasi's. The effect 
in both cases is equally complete ; the only dilference being in 
the length of time necctssary to produce it. 

The best method of performing the experiment is to ignite at 
the bottom of a glass tube closed by fusion at one extremity, a 
quantity of the double aranionio-muriate of platinum, or to 
aecompose in it a solution of platinum by means of a rod of zinc. 
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In either case, a thin film of platinum is deposited upon the 
interior of the tube, and adheres with considerable firmness* If 
a tube thus prepared be filled with a mixture of hydrogen and 
oxygen (or atmospheric air), and inverted over water, the whole 
of the hydrogen will be condensed into water in the course of a 
few hours. A similar result is obtained by placing a mass of 
spongy ptetiniini well soaked with water a receiver filled 
with the mixture of the two gases, lie next examined what 
would be the effect of iiioistening the plutimim with other 
liquids. With alcohol the experiment succeeded equally as %vell 
as with water; ])iit not the slightest condensation took place 
when the spongy metal was imbibed with nitric acid, or with 
liquid ammonia, lie ascribes these difiereimes exclusively to 
the gaseous mixture being absorbable by water and alcohol, but 
not by nitric acid or licpiid ammonia ; in the former case only, 
the gases would be conveyed into immediate contact with the 
metm. Dbbereiner concludes with observing, that the existence 
of some peculiar and independent property in the platinum is 
more decisively evinced Vjy the present experiment than by any 
other which he had heretofore made. 

These experiments suggested an easy method of depurating 
hydrogen from minute traces of oxygen. All that is necessary 
is to enclose it in a stoppered phial, a portion of whose interior 
has been coated by the process just described, with a thin incrus- 
tation of platinum. The oxygen will by degrees undergo con- 
densation. — (Seliweigger’s Neues Jornalfiir Olieiiiie und Physik, 
xii. 60.) 

MlNKUALOGy. 


2. SoduUlv. 

A mineral, obviously intimately associated with sodali{.e, has 
been examined by \Vaehtraeister. It is found on V^esuvius 
incorporated with the garnet described in p. 71. Its colour is 
white,' and it is in an imperfect degree transparent. It has a 
granular texture, and is brittle, llefore the blowpipe it melts 
without giving oft* any water: it is mure fusible than albite or 
icespar, but less so than mesotype or meionite. In borax, it 
dissolves with extreme slowness into a transparent glass. With 
solution of cobalt, the edges become faintly blue coloured. 
Muriatic acid cannot be detected by means of oxide of copper. 

The mineral is readily decomposed by nitriv: or muriatic acid, 
gelatinous silica remaining undissolved. Its constituents were 
found to be, 


Silica 50*98 

Alumina 27*64 

Soda.. 20.96 

Muriatic acid 1*29 


100*87 
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Wachtmeister considers it a compound of 1 atom of bisilicate 
of ^oda -h 2 atc^is of silicate of alumina. His results differ 
materially from the analyses of sodalite which have been made 
both by Borkowsky aad Arfwedson; and on compariiiir his 
mineral with the specimen analyzed by the latter chemist, lie 
observed several discrepancies between them, both in their 
external appearance and in their blowpipe charactew.— (Kon<v. 
Vet. Acad. Hand. 18*23, p. 131.) 

3. Notice respecting the Discocerj/ oj' a Ji/ack .Lead Mine in 

In vcrnes.s-sh ire. 

The only mines of black lead which have hitherto been wrought 
in Scotland are those of Cumnock, in Ayrshire, and of Glen- 
strathfarrar, in the county of Inverness.* This last mine was 
discovered so recently as 18 Hi, but does not seem to have been 
wrought to any extent. 

Under such circumstances, therefore, it is with great satisfac- 
tion that we announce t(i our readers the discovery of another 
black lead mine in lnverness*shire, on the property of Clcngary. 
The mine is situated near the top of a rocky ravine, close to 
the head of Loch Lochy, on tlu* south-east side, and within a 
mile of the Caledonian Canal. The mine is so situated that an 
artificial trough or slide, of simple construction, like that one 
used at Alpimck in Switzerland for timber, might be erected to 
convey the black lead ore by its own force of descent from the 
mine to the Caledonian Canal. 

The breadth of tlu* vein is in many places, where it crops out, 
fully thretj feet in breadtii. 

Not more than a ton or two of ore has been yet taken from the? 
mine, and tliat too merely gathered from iJie surface.- — (Edin- 
burgh .journal of Science.) 

Miscior.i.ANCous. 

4. Work OH .Lossih, 

We have the pleasure to announce the appearance of the first 
century of the leones Fossilinni SeclileSy by Cliarltrs Kbnig, Esq. 
of the British Museum. This work will be found to possess 
great interest both for the general naturalist and the geologist, 
and consists of eight folio lithographic plates, containing exceed- 
ingly accurate and weil-execnted figures of 100 species of fos- 
sils, with their dejfcriptions in Latin. Some of the figures are 
copied from other works, which from their high price or rarity 
are not within every one’s reach : the restare drawn from nature. 
The plates are divided by longitudinal and transverse lines into 
separate compartments, so that the subjects, as the name of the 
work implies, may be cut out, and arranged in orders and 


* Black lead has been found in Olen.Ely and Shetland. 
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genera according to the fancy of the purchaser ; no systematic 
arrangement being adopted in the work* T]\^ explanatioi& of 
the figures are short and confined to the descriptions of new 
genera, the localities of species, and the reasons that have 
induced the author, in some instances, to adopt new names, 
who reserves more ample details for a future work, which, from 
the m^laH#r he has executed this, we hope will not be long 
before it secs the light. The pldce which each ^enus occupies 
in Cuvier^s Itegne Animal is ^iven, and the primary section, 
class, order, and family, respectively denoted by a period, colon, 
semicolon, and comma annexed, the tribe being without any 
mark. Thus the name of the genus Ixa is followed by the words 
(Articulata. Crustacea : decapoda ; hr achy irra, Can ceres). We 
shall only add, that we wish the authors of modern works on 
natural history would write as elegant Latin as that in which 
Mr. Kbnig has couched the short preface at the beginning of his 
book. 


5. On the Structure of liice Paper, 

The substance commonly know^n by the name of rice paper is 
brought from China in small pieces, about two inches square, 
and tinged with various colours. It has been for some time used 
as an excellent substitute for. drawing paper, in the representa- 
tion of richly coloured insects, and other objects of natural 
history, and has been employed in this city with still more 
success in the manufacture of artiheial flowers. 

Although rice paper has a general resemblance to a substance 
formed by art, yet a very slight examination of it with the 
microscope is sullicient to indicate a vegetable organization. In 
order to observe and trace the nature of its structure, it was 
necessary to give it some degree of transparency, and I'ejrpected 
to accomplish this by the usual process of immersing it in water 
or in oil of the same refractive power. This operation, however, 
instead of increasing the transparency, rendered the film more 
opaque, and suggested the probability that, like tabasheer, it 
was filled with air ; and that the augmentation of its opacity 
arose, as in the case i)f that siliceous concretion, from the partial 
absorption of the Hiiid. In order to expel the air from the cells 
in wdiich it seemed to be lodged, 1 exposed a piece of the rice 
paper to the influence of boiling olive oil. Tlie heat immediately 
drove the air in small bubbles from the cells near the margin ; 
but it was with some difliculty that it was forced to quit the 
interior parts of the film. As the olive oil had now tatwen the 
' place of the air, aiid filled all the cells, the film became perfectly 
transparent, and displayed its vesicular structure when placea 
under a powerful microscope. 

The rice paper consists of long hexagonal cells, whose length 
is parallel to the surface of the film ; tliese cells ara filled with 
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air, when tlie film is in its usual state ; and from this circum- 
st 2 !rice it derives ^that peculiar softness which renders it so well 
adapted for the purposes to which it is applied. Wlieu the film 
is exposed to polarised^ light, the longitudinal septa of the cells 
depolarise the light like other vegetalde membranes. 

Among the three specimens of rice paper which 1 have pro- 
duced, there is one from which all the air has becn^eiioelled by 
the boiling oil ; anbther in which some of the airbub :)les still 
appear in the vesicles, the air having been only partially expelled 
by boiling water ; and a third, which is in contact with water^ 
without having been deprived of any of its air bubbles. 

U^jon mentioning to Mr. Neill the preceding experiments, he 
informed me that the lady in Edinburgh, Miss Jack, who had 
employed rice paper with such success in the manufuoiuro of 
artificial flowers, had learne<l from her brotlier, wdio was in 
China, that it was a membrane of the bread fruit tree, the arto- 
carpus incisifolia of naturalists. — (Edinh. Journal of Science.) 


Articlk XIII. 

NEW SCIENTIFIC BOOKS. 

FRKPARIVfi FOlt ATION . 

Shortly will be published, A Series of Tables, giving the French 
Weights and Measures reduced to the English Standard. By C. K. 
Sanders, of the Royal Engineers. 

• The whole Works of the late Matthew Baillie, Ml), with nn Ac- 
count of his Life. By James Wardrop, Es<p Surgeon Extraordinary 
to the King. 

A Narrative of the Source of St. Peter’s River, Lake Winnepcefc, 
&c. By W. H. Keating, AM. 2 vols. 8vo. 

Species Conchyliorum, or Descriptions of all the known Species of 
Recent Shells. By G. B. Sowerby, FLS. &c. Illustrated by coloured 
Plates by J. D. C. Sowerby, FLS. ^c. 

The Mine I-aws of Mexico, from tlic original and last enacted Code, 
are now translating from the Spanish, and, with Observations on 
Mines and Mining Associations, are nearly ready for the press, 
under the Editorship of a Barrister. 

.Il'ST PUBT.lSIICn. 

A Description o/the Faults or Dykes of the Mineral Basin of South 
Wales. By G. Overton, Civil Engineer. Part I. 4to. 9s, 

A General Critical Grammar of the Inglish Language, on a Sys- 
tem novel and extensive, exhibiting Investigations of the Analo^gles of 
Language written and spoken. By S. Oliver, jun. Esq. 8yo. 12s. 

A Key to the Knowledge of Nature, or an Espositioft of the 
Mechanical, Chemical, and Physical Laws of Matter. By the Rev. 
R. Taylor. 18r. 

An^ecta Latina Majora, on the Plan of Dalzcll’s Analecta Grseca* 
8vo. 9s, 6di 
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Article XIV- 
^EW PATENTS. 

E. Lees, Little Thurrock, Essex, publican, for improvements in 
water-w<ji^8, and in the mode of conveying water for the purpose of 
flooding ^d^draining lands; applicable also to ofher useful purposes. 
—Feb. 19. ^ * 

T. Masterman, Dolphin Brewery, Broad-strect, Ratrlifie, Middlesex, 
brewer, for an apparatus for bottHng wine, beer, and other liquids, 
with increased economy and dispatch. — Feb. 19. 

E. Lloyd, North End, Fulham, for a new apparatus from which to 
feed fires with coals and other fuel. — Feb. 19. c 

B. 'rarrow, Great Tower-street, London, ironmonger, for improve- 
ments in buildings, calculated to render them less likely to be destroyed 
or injured by fire than heretofore. — Feb. 19. 

J. Ross, I-cicester, hosier, for a new apparatus for combining and 
strengthening wool, cotton, and other fibrous substances. — Feb. 1 9. 

J. Mould, Lincoln’s Inn Fields, Middlesex, for improvements in fire- 
arms. — Feb. 19. 

H. Burnett, Arundel-street, Middlesex, for improvements in ma- 
chinery lor a new rotatory or endless lever action. — Feb. 19. 

J. lleachnm, Paradise-street, Finsbury-square, cabinet-maker, for 
improvements in water-closets. — Feb. 19. 

J. Ayton, Trowse Millgate, Norfolk, miller, for an improvement or 
spring to be applied to bolting mills for the purpose of facilitating and 
improving the dressing of Hour, and other substances. — Feb. 19. 

D. Edwards. King-street, Bloom.sbury, wTiting-desk manufacturer, 
for an ink-stand, in which, by pressure^ the ink is caused to flow to 
use. — Feb. 26. 

J. Mantdn, Hanover-scpiare, gun-maker, for improvements in fire- 
arms. — Feb. 26. 

W. H. Hill, Woolwich, Lieutenant of Artillery, for improvements 
in machinery for propelling vessels. — Feb. 26. 

O. A. Kallmaun, of the Friary, St. James’s Place, Professor of 
Music, for improvements in the mechanism and construction of piano- 
fortes.— Feb. 26. 

J. Heathcoat, Tiverton, lace-manufacturer, for his improved method 
of producing figures or ornaments on goods manufactured from silk, 
cotton. Sic. — Feb. 26. 

J. Bateman, Upper- street, Islington, for a portable life boat. — 
Feb. 26. 

C. Whitehouse, Wedneaj|;mr^, Stafford, whitesmith, for improve- 
ments in manufacturing tubes for gas, and other purposes. — ^Feb. 26. 

T. Attwood, Birmingham, for an improved method of making nibs, 
or slotts, in copper or other metal cylinders used for pHnting cottons, 
Ac.— Feb. 26. 

D. Gordon, Basinghall-stneet, London, and W. Bowser, Parsons- 
street, Wellclose-square, iron-manufacturer, for improvements in 
writing and plating or coating iron with copper. — Feb. 26. 
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Article XV. 

METEOROLOGICAL TABLE. 
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REMARKS. 


Second Miiutkm — I. Rainy. 2, 3. Fine, 4. Snowy morning. 5, 6, Fine. 
T. Cloudy: rainy night. 8, 0. Fine. 10. Fdggy morning: fine day. II. The 
i«ame. 12. The same: a clear night. IS'. A very thick fog this morning: cleared a 
little» p. nf. *14. l?'oggy morning; gloomy. 15 — 17. Cloudy. 18. ^Rainy. 
19% Cloudy. 20, Orefoiiit. 21. Foggy: fine, p. m. 22, Hoar frost: a fine day. 
23. The 24^ 25. Overcast. 26. The same : ^snow *about noon. 27. Rainy 

morning : gloomy. 28. Fine. 


RESULTS. 

Winds : NE, 2 ; E, 3 ; SE, 2 ; S, 2 ; S\V, 4 ; W% 7 ; NW, 8. 


Bl|n^oter : Mean iictghi 

For the month 30*315 inches. 

For the lunar pcriotl, ending the 1 0th. 30*233 

♦ 

For 14 days, ending the 5th (moon north) 30*261 

For 14 day^, ending the 1 0th (moon south) 30*417 

Thermometer: Mean lieight * 

For the month 37*948® 

For the lunar periixl 37 *433 

For 30 days, the sun in Aquarius 37*133 

Evaporation 0*88 in. 

Rain 0*98 

And by a t»econd guage .»> 1*02 


Lahoraiof^y Strn^fiirdf Third 15^ 1825. 


JU HOWARD. 



ANNALS 

OK 

PHILOSOPHY. 

MAY, 1825. 


Article I. 

Biography of Baron Abraham Nicolaus Edelcrantz.^ 

The life and history of a inan eminent for the zeal and success 
with which he has cultivated and advanced the arts and sciences, 
although more- peculiarly the property of the country which 
gives him birth, hefong nevertheless to his whole brethren of the 
civilised world. It is, therefore, with no small degree of plea- 
sure that we present our readers with the following account of 
the life of Edelcrantz, whose estimation in Europe as a man of 
science, while he lived, was shown by the number of learned 
societies that chose him one of tlieir body, and vvhose merits, 
now that he is no more, it is not less useful than it is agreeable, 
impartially to scan and study. 

A. N. Edelcrantz was born in Abo, on the 28th of July, 1754. 
While his birth-place was thus situated without the geographical 
limits of* Swden, he is nevertheless most justly clainiec as a 
brother by the Swedes. For his family was of that country, his 
own life was spent there, his whole exertions wore devoted to 
its service, and reaped for him a rich reward both of emolument 
and honour. The lather of Edelcrantz, Charles Abrahctm Clew- 
berg, was Professor of Theology in the University of Abo, 
deriving his family name from Klew and Alunda, in Uplatid, of 
which district an ancestor of his had been Judge. The wife of the 
Professor was Charlotte Agatha Fahl||jnius, a daughter of 
Bihsop Fahtenius, by a lady of Italian ongin, whose name was 
Charlotte Teppati. ^ 

Young A. Jx . CSewberg did not long enjoy the advantage of the 
example and direction his learned father, whom he lost at 
the tender age of twelve j^ears^ Bat the powers of a mind, hap- 
pilv gifted wth nat^ural ability, to which was joiujBd the invalu- 
able accompaniment of persevering assiduity, had already been 

* From the Treaeactaoni oT the 'SLcftS Acedemy of Sdcticeo of StocVhcltn. 

New Series, vot, ix. \ 
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sufliciently developed to supply to the literary orphan all \\ith 
wliich a parent’s counsjA would have endeavoufed to imbue it. 

He became a student of the college at the age of fourteen, 
and in four years he attained the honouf of having the degree of 
Magister Philosophiae conferred upon him in Abo, on the 24th 
of July N??. 

When a young mind happens to possess great versatility of 
talent, like that of Clewberg, and is yet unwedded to any one 
exclusive pursuit, it not unfre^q^ntly nappens that the tempta- 
tions to follow each o^^many Vi££irious Walks of science or ot art 
are so equal, that the viptary lingers long upon the threshold of 
them all, uncertain which shall be made his qhoice. Nor do we 
doubt that from this very cause many men, with the resources of 
whose minds the world has never become acquainted, have lost 
the fresh and early vigour of their talents, in skimming the 
surface of a number of studies without collecting their power to 
fathom the depths of any one. It very often occurs mso that 
the first of many pursuits, in which it is the student’s fortune to 
attract attention or to gain applause, obtains thereby a place in 
his early esteem, which determines the course ot his future 
studies, and thus often in the walks of science, as in those of 
politics or of business, the accident of a moment gives the tone 
to the events of a life or of an era. 

Clewberg had applied himself keenly to fathom the profounder 
depths of mathematical pliysics ; and it was by a work connected 
with these investigations that he first fixed tht* public eye upon 
his attainments. liis work was entitled, ‘‘ Dhsertalio de Olmr- 
vationihusde Alemherti })i disqamlionem Newtonians legisReJrac- 
tioni& KlingeHsfJvrnianam,’* Ab. 1772. While this production 
was thus the first that pai ticulariy attracted public attention, his 
enitneiice in this line ot study had already procured fof him the 
distinction ol Teaclier (Docens) in Mechanical Philosopliy and 
ill Literary History, That he had already given his attention to 
the latter study, we learn from the disputation which he had 
previously published and defended : De causis jtorescentis et 
marceficeHtis reiptihlics JJtteruris. P. 1 and 2. Ah. 1771, 1772. 

At this period of the life of Clewberg, it would seem probable 
that his whole pursuits were purely academic, and that his am- 
bitiohMid not aspire to any thing beyond the desire of animating 
and directing the studies of the youth of ^he University. And 
accordingly, we find Count Ulr. Scheffer, on 16th Oct. 1778, as 
Chancellor of the Academy, appointing him to the office of 

Assistant ill Philosophy, in consequence of his eminent talents 
and attauiraenls.” 

The early proofs of talent which he gave had fully entitled 
bim to these nonours ; and among these, one of the most remark* 
able W’as his Dissertatio de Scriploribus et fontibus Philosophue 
natarolh, published in 1776 ; on the 24th January of which year. 
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b^ng the King’si birth- day, he had also enjoyed the distinction 
of publicly reading a poem of his own ^romposition to the Aca* 
demy when solemnizing the occasion. Again in 1778, Uie 
recurrence of the same day furnished Clewberg with another 
theme for his muse, and his Discourse on the King’s Birth-> 
day ’’ was read before the Society Utile Dulci, ^nd printed 
afterwards in the fourth volume of tne Vitterhets-nbjen (or Col- 
lection of Poetical Essays). 

It seems probable that the attention of Gustavus III. was first 
attracted to the youn^ Clewberg by the mode in which his 
poetic genius thus developed itself ; arid the monarch’s regard 
was probably afterwards confirmed when Clewbeto tuned his 
lyre to strains of sorrow on the occasion of the cfeath of the 
Queen Dowager Louisa Ulrica in 1782, in his Funeral Dis- 
course ” on tliat subject. Tliis appears the more likely, as it 
was the peculiar pleasure of that monarch to search out from 
among his subjects, those wliose singularly happy mental endow- 
ments enabled them to unite to a talent for poetry, a zeal for the 
literature of Sweden. In the mean lime, the young poet and 
philosopher was still allowed to remain in the Academy, where, 
However, he hud been, in the year 1780, advanced to the situa- 
tion of Librarian, in the room of Olof. Schalberg, In this office, 
his Majesty was pleased in 1783 to confer upon him, as a proof 
of his personal regard, the compliment ot having his salary 
plained on a similar footing with that of the Professors them- 
selves. 

The conferring of this privilege was not the only proof of the 
royal regard which the resolution conveying it contained ; for it 
is there expressly mentioned ;^t,hat the honour is owing not 
more t<^ the recommendation of the Chancellor of the Aca- 
demy, than to the decisive proofs he had liimself given of great 
acouiremeiits, elegant taste, and superior genius.'' 

The residence of Clewberg this year in Stoi/kholm, and the 
surprising acquaintance ho sdready displayed with the important 
yet delicate tactics connected with the management of the public 
theatres of the capital, induced the king, Gustavus III* to call 
the highly gifted young man from the country to the^metropolis, 
in which the elegance and literature of the kingdom alike cen- 
tered. His Mmesty’s mandate of 23d Sept. 1783, appointing the 
Librarian Clewberg^o be Royal Secretary, stated this office to 
be conferred upon him as a testimony of the Royal esteem for 
his literary attainments and useful accomplislunents. It was 
then by no means rare, that the cultivation of letters alone, should 
lead to situations of the greatest elevation and trust in the 
State. '' ■ 

The poetical reputation of Clewberg now became rapidly 
extended and established. This arose m part from his labours 
for the theatre, among which we may notice his Epilogue to 

\ 2 
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<he Opera of AtU/’ which was brought forward in 1784, and^m 
part from the publicatiliin of several poems in the Vitterhets- 
nbjen ; yet perhaps more than either, from his famous Ode 
to the Swedes/^ which was published in 1786. For these efforts 
he recei^^d a recompense of the most gratifying description, in 
his electioifiipon lytli Oct. 1786, to be one of the eighteen of the 
Swedish Academy, after the death ofC. T. Scheffer, Counsellor 
of Stale. Upon the 2d Dec. of the same year, he delivered an 

Introduclory Discourse/' of which his distinguished predeces- 
sor formed the theme. 

Clewberg’s connexion with the King and the capital now 
became more and more intimate. He was chosen Private 
Secretary by his Majesty on the 3Ist May, 1787 : he had 
already been appointed to the care of the Privy Purse ; he was 
moreover second in the management of the Spectaklerne, or 
Public Amusements, and lie was named a Member of the Gene- 
ral Board of Customs on 17th Oct. 1787, 

After this ])eriod, the life of (Jlewberg could no longer be so 
exclusively devoted to the pursuit of letters or science as it pre- 
viously had been, but was <iivided between these and the labours 
of public olKce. And tliis citiis in his history was stamped by 
a distinguished mark of the -Royal regard for his merits, by his 
elevation to the rank of nobility on the 28th April, 1789. After 
this event he was introducetl to (’ourl on the ytli Nov, of tht 
same year, under the No.2ir)3, and with the name of Edelerantz. 
That these new Imnours and duties did not induce him to under- 
value or abandon the cause of science or literature, wo need 
hardly mention. But it would bo an omission not to state that 
at this time, tlioughas yet he hajj ^ad no means of accumulating 
money, yet siicli was his zeal fot the cause of philosophy, that 
he now presented to the Academy of Abo a collection of books, 
for which a letter of the Academic Consistorium of 2<3th Sept. 
1788, signed by CaUmius, Porthan, and many others, conveys 
their grateful acknowledgments. 

During the yev\rs 1790 and 1791, the country of Edelerantz 
was deprived of his presence ; in which time it w’as not the im- 
mediate theatre of his exertions, but he laboured with the same 
zeal abroad in her service. He was tlien, at the special request 
of Gustavus, occupied in a journey through England and France, 
respecting which unfortunately no authentic details have been 
yet recovered. 

We may fix on the year 1793 as that in which the pecuniary 
circumstances of lidelcrantz w’ere first established upon a more 
liberal and certain footing, M)y his obtaining, as Secretary to the 
King, 1100 rix dollars from the privy purse, and from the funds 
of the theatre. On the 1st Nov, of the same year was performed 
his opera of Alcides's Entrance into the VVorld,'^ which was 
then newly composed by him. At this time also, the title of 



325 


I825J Biographical JSketch of Baron Edelcrautz. 

Counsellor of State was bestowed on him. On the 9th Nov, 
JS94, he obtained a seat and a voice in the Court of Chancery ; 
and on the 24th*of the same month, hej^ as made Keeper of the 
Records of the Royal Order of Gustavus. , 

It is a distinguishing characteristic of the life of fedelcrantz, 
that his biogra|Mier's direction needs only to be directed in a 
peculiar manner to the careful exposition of its . er/ilier and 
initiatory history ;• for his merits soon develope themselves to an 
extent, and assume an importance, by which the actions of the 
individual pervade, and are inseparably blended with, the pro- 
gress of his country, and the advancement of his age. 

lit whatever quarter of the world a discovery of magnitude or 
utility was made,, it was the care of balelcraut/ immediately to 
transfer it to Sweden ; and so fiTicitous were his exertions in 
this useful career, that he was often able to introduce the inven- 
tion to his countrymen coupled with a signal improvement of his 
own. Thus it happe ned with ilic mechanical system of the 
telegraph ; a system whicli, from the me thod of Chappe, was 
eleveloped by the Swede into a perfect language of signs. In 
the year 1794, liis investigation oii this subject was commenced ; 
and by the mouth of November, he was able to promul- 
gate his improvements nii a me^bod so peculiar, that his tele- 
graph immediately received the name of lidcicrantz’s or the 
Swedish, By the help of ten moveable tables, he succeeded in 
producing 2024 varie ties of tigure, each of which could be dis- 
cerned at the distance of 3 [ Swedish niilcs.’^ Ills treatise on 
the Telegraph, which was published in 1790, has been translated 
injo many languages, and his invention receiv<sl a prize medal 
from the Society of' Arts, x\gricidture, and C^onmierce, in London. 
In the Russian war of 180S^<^is Telegraph was employed in a 
long chain of observations, *feSnsisting of 43 difl'erent stations, 
betweeh Landsort and Ci( fie ; and a particular corps was placed 
under his own superintendence, and disciplined by himselt in the 
new system of telegraphic tactics. 

In 1797 the scientific merits of Edelcrantz, now sufficiently 
well known and appreciated, procured for him a seat in the 
Royal Academy, and in the year immediately following, he was 
raised to the honour of Preses of that body. When lie retired 
from the situation of Preses, whicli he <lid on the same year of 
Jiis election, he chose for the subject of his discourse, the uncer^ 
taint If of our knowledge rchperiing ekclricitt/y audy in particular ^ 
respecting its power (f penef rating the snhstanec itself oj bodies; 
an instructive essay, which, vve regret to say, he never published. 
The Essays submitted by him to the criticisms of the Academy 
were all of them such as had for their main oldect the applica- 
iion of scientific principle to some purpose or practical utility. 


• A Sw»di»h mile is equivalent to about 6^ miles. 
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As examples of these may be mentioned his Essay on a Steam 
Guage, tne purpose of which was to ascertain the elasticity of 
vapour in steam engines ; * on an economical Method oj healing 
Apartments on a Stodk for rlrtfing Grain ; on the Blenching oj 
Linen in iHoUand ; which last treatise •was published in the 
Kcoiiomical Annals of the Royal Academy of b^ciences, 1807, p. 
102. Tl\g description of an Air-pump, into the system of which 
Jidelcrantz mlrodiic* d the iuiproveiueut of employing mercury 
to act as a piston to rarify the air, was inserted in the Journals of 
Nicholson, Delaiuetherie, and many others printed in foreign 
countries. 

In the year 1800, he was honoured by being appointed ope of 
the Knights of the Order of the Polar Star. 

Ill the following year, once more at the special request of 
Gustavus, conveyed in a royal mandate given at Arbogaon the 
18th Dec. 1801, Edelcrantz undertook a scientific mission, of 
which the purpose lyas the same with that which we have 
already mentioned, but in prosecuting which, his route was on 
this occasion discretionary. lie accordingly travelled through 
Germany, Holland, France, and England. The leading objects 
of this iourney were to procure information respecting the best 
mode of distilling spirits fronygrain, especially as it was prac- 
tised in Scotland ; the niost^dvaiitageous system of funding 
the debts of the State ; the Comparative merits of the foreign 
processes for the manufacture of iron with those of Sweden ; &c. 
These were the main objects of his expedition ; but while his 
attention was of course chictly oexupied with them, a mind like 
his found time and opportunity in sundry foreign places to make 
improvements upon the principle or mechanism of varic^us 
instruments and apparatus. Thiu^n Berlin, he invented a new 
and more perfect construction opiapiii’s Digester ; in Paris, a 
Tearing-measure (Slitningsm'atare) ; ^ and there also an improve- 
ment upon Argand’s lamp ; and in England, a safety valve for 
steam engines, &c. 

The conclusion of this journey of Edelcrantz brought home a 
rich harvest of improvements in art, of discoveries in science, of 
amelioration in agriculture and manufactures, and of observa- 
tions containing the seed and embryo of inauy more inventions 

• Kod|^ Vet. Acad.Handl. 1809, p. 128. 

f K. V. A. Hand!. 1812, p. 24, and 159. 

X Ylie fcsttlt of Eddcraiitx*s investigations on this subject was to introduce the Scot- 
tish stnis into Sweden. We do not know whether thfe impfovement was or was not in 
fket earned over in dia«ains and descriptions, but certainly the simplest and most effec- 
tual mode would have been to take over a few of that numerous body, the practical dis- 
tillers or smugglers of the hills and ^Icns of Scotland, who have long been famous ibr 
the nnidvaUed exceUence of their Ulicit.manufaciuie-^TVaMJ. 

^ puipoee of which curious instnim«it would seem to be to estimate the strength 

of ^ piiadple of cohesion among the fibres of varkma bodies, asdoth, leather, &c. by 
marking the amount of fo^ce necessary to overcome it, and separate them by tearing,-* 
Trmn 
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in all these branches, so great was the acumen with which he at 
ppce discerned a new principle of practical utility, and so excel- 
lent the tact with which he saw whether its transference would 
suit the capabilities of his native country. From England, in an 
especial manner, he carried off a fund of important observations 
upon manufactures, and remarks on chemical processes con- 
nected with the arts, which are there kept secrejk, and from 
seeing which, any thing useful could be extracted or carried 
away only by a person of the keenest acuteness. The account 
of this journey, which was communicated to his Majesty, has 
nevertlieles.s been withheld from the public.* The agricultural 
im|dements alone which he carried home to Sweden have been 
delineated, and may be seen in the Annals of the Academy of 
Agriculture, for 1H13. , 

In the course of the travels we are just considering, Edelcrantz 
formed many acquaintances with the most learned and illustrious 
of each country through which he passed ; and all these he 
maintained by a constant intercourse of correspondence till his 
death. Amongst others, wo may mention as those with whom 
he tlius formed connexion in (lermany, the celeVjrated Thaer, 
Count Podeville, von Soden,S(c. ; in France, Lacepede, Guyton 
de Morveau, Prony, LasUirie^., Fran<;ois de Neufehateau ; in 
England, Sir John Sinclair, Artl^hr Young, Sir Humphry Davy, 

The general result of this journey a|>pears to have been, in no 
small degree, to cherish and» develope that acquaintance with 
the important science of political economy, which honourably 
distinguished Edelcrantz, and which gave a chanicter of depth 
ahd solidity to all the views he suggested, and to every measure 
he proposed, at the same tia^ that it secured for them a useful 
adaptation to the necessitie‘^f practical commerce, and a whole- 
some dislike of all unnecessary shackles and restraints upon the 
intercourse of trade. The tinje, however, was not yet arrived 
when he had it in his power to devote himself cixclusively to this 
favourite pursuit. 

There seems to be no more remarkable feature in the charac- 
ter of Edelcrantz than the perfect versatility of talent which he 
possessed, and which enabled him equally to fathom the depths 
of an abstruse science, or to shine among the first of the vota- 
ries of the fine arts, or of the muses. It was his eminence in 
this latter department which first gained him the public eye and 
the royal favour, and accordingly we now find that his merits as 
a man of science had never detached him from these pursuits. In 

* The manuscript of these interesting travel* in Germany, Holland, and France 
alone, oocupiee a sjpace of I3H do^y written folio pages. We may be allowed Cohere, 
that a work like calculated to reflect so much credit upon Edelcrantz, and td dilme 
generally so much important observation, may yet be published among ^e pos^tfloua 
writings of the author. ^ 
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1804 he became Director of the Royal SpectaclemCf atid he 
retained this charge until 1810. On the 6th May, 1806, he Vfnn 
appointed Superintendent to the Royal Museurii, and perpetual 
President of the Academy for the Cultivation of the liberal Arts. 
The zeal with which he laboured for the improvement of this 
Academy is amply testified by the many Discourses which he 
composed^ ^s well on other occasions, as also on the festival 
days held by the Society. And it was owing^to his exertions in 
the Diet of 1809, that the pensions and salaries granted to 
artists were enlarged, and that twelve appointments (of which 
one-third, composing a first class, were placed on a handsomer 
footing than the others) were attached to the State for the !iup- 
port and encouragement of students. 

The number and variety of Academies* of which he was made a 
member, mark his varied tastes and pursuits, and the general 
esteem in which he was held. In IHOfi, he was chosen an ordi- 
nary member in the Mathematical Section of the Royal Aca- 
demy of the Military Sciences. He had already been elected 
one of the Academy of Music. In 1808, be became a Member 
of the Royal Academy of Literary History and Antiquities : on 
which latter occasion his Introductory Discourse is worthy 
of particular attention.'* 

Nor must we here omit to foention a striking proof of the 
unwearied regard with which Edelcrant/ examined and weighed 
all the various interests of the sciences and the arts, in the plan 
which he submitted to the Royal Academy of Sciences for the 
establishment of an Institution for Technological Education. 
This is a subject surely of the most extensive interest, and of the 
deepest importance; but how few of those who have once 
themselves overcome the ditiicul^ijA|^that obstruct the access to 
science are able to look buck upo^mem, and deign to- study for 
their removal, that future tyros may no lonp;er labour ab their 
predecessors have done. Both the mode in which he proposed 
to arrange the system of instruction, and the person whom he 
recommended as qualified to fill the situation of Instructor, were 
implicitly chosen by the Academy. 

But some societies of w^hich fidelcrantz was a member often 
required a more constant attendance and exertion on his part, 
than even tliose which we have enumerated. Thus he had at 
ditfereut periods been member of two Building Committees ; 
Chairman of the Committee for regulating th^ Mint; and more- 
over had the superintendence of the payment of the salaries 
connected with that establishment. He was President of the 

• Resides Uie Academies and Societies we have just mentioned, Edelcrantz was a 
member of every economical society in the kingdom ; he was chomn one of the Society 
of thn Admirtta of Natural Philosophy (Oc^lsdi^ Naturf^nrsdiekidct Freuade) at 
Btrlia in ISlhS ; of the Society d'Emulatkm, and of die Society d*Aghcultute at Paris 
in Id03 1 Honorary Member of the Hoard of Agriculture, and of the Society ^ Arts, 
Agriculture, and Conmiercc, at London ; of the Sodeta Jtalianaitt Idttmo In ISIS, Ac. 
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Committee for the Improvement of the Machinery employed in 
Manufactures ; for the Estal^lishvnent of a Fund for Civil Pen- 
sions ; of the Inifestigation-C^onmiittee 911 the Improvement of 
the Processes for manufacturing Saltpetre : he was member of 
the Committee for inquiring into the Composition Of Fire- 
rockets, &c. He had, in addition to all this, ])een Chairman of 
the General Insurance Rstablishment since the your J SO,') ; and 
to this establishmerjt he gave a now constitution, posse ssing the 
double advantage of remderiug it more useful and efliciont as an 
Institution, at the same time that itsrcvcinu' became more lucra- 
tive and flourishing; thus combining and mutiialiy advancing 
inter(?sts that had liitherto scorned cssoutiallv cr)ntiict ing. 

Practical talents such ns his arc rare in a nr.iu of yet 

so fully known and rcliedvon was Ids cupurily tor caanducting the 
executive department of tlu' state*, that in bSOH ho n*( eived a 
situation under the government in tlie^ oflicc of ( 'lianccllor oi'the 
Court. As a further mark of favour, on tin' ‘J lth April of the 
same year, he was cornpliuicntod with tin* distiiignishcd honour 
of being made Commander ot tlu* Ivoyal ( )rd( r nt* the Polar Star. 

During the revolutions in politics whicdi <‘}>araehjrised the 
whole of this period, it was the constant endeavour of l^dfdcrantz 
keenly to scrutinize, and fairly tp weigh, tin' merits of every 
proposal for a change, and next to explain fiilly tin? true conse- 
quences to winch it would lead, ami so possi'ss Ids count rymrn 
with a well-foundtnl opinion of what should he warrantahly 
hazarded to gain those rcsidts. This was ihc motive; which 
actuated him to take tlu* share he did in public business in ISOy, 
at^the Diet of which year !ie was President, as we ll as at those 
of 1810, 1812, I 8 I 0 , 1817, and I SIS, in tin* lastlliif c of wliich 
he was always a member of if utional (k>rinnit 1 cc. 

After the revolution w'hich took place* in the government, by 
which the present King of Sweden, then ( rown Prince, was 
placed at the head of affairs, w hen Reinadotte cemsidered that 
the institution of an Academy of Agncultuicj would materially 
conduce to the advancement of the various arts connected with 
the rural economy of the kingdom, Fxlelcrantz received a com- 
mission requesting his attendance and advit:t* at its organisation. 
The precise details of what he then suggested cannot now be 
ascertained, but the general result of his activity and superin- 
tendence was irnmedivxtely attended with tlie happiest effects. 
He became the Djrector of the Institution imnuaiiatcdy on its 
formation in 1812, and by the principles on whicli he arranged 
its system of investigation and research, he was able to commu- 
nicate to it a power of accurate yet extensive observation and 
inquiry, such as to make its Lfficicncy as perfect as the country 
eimer admitted or required. Tlie proofs of this are abundantly 
furnished in the Annals of the Poyal Academy of Agriculture, 
and in the Annyal Reports and Registers ( ArsberVittelser och 
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Protocoller), and we have it yet more decisively establiihed by 
looking at the correspondence which he personally maintained 
in uninterrupted frequency, with not fewer than 22 Economic 
Societies; a field of occupation surely sufficiently ample to 
engage the whole of an ordinary man ^s ♦attention, but which, as 
we have already seen, was snared by Edelcrantz with other 
eiigage^ients that alike surprise us by their number, their diver- 
sity, and their importance. Yet, perhaps, , the strongest proof 
of the sincerity with which all these pursuits engaged his mind, 
may be confidently referred to the irrepressible ardour with 
which he laboured to stimulate the activity of the man of science, 
to awak<‘n the energy of the philosophical agriculturalist or 
artizan, and the zealous alacrity which he ever evinced to disse- 
minate new facts, to piqnmlgate discoveri’es, to abolish pre- 
judices of feeling or of habit, and to infuse life and health into 
the remotest ramificatiofi% of the arts of his country. 

On the 24th April, 1813, Edelcrantz was named President of 
the Royal and National College of Commerce. In this office 
his talents were admirably fitted to produce the happiest effects 
upon the most inornentous interests of the country. He distin- 
guished himself particularly on the occasion of the discussion 
relative to the Baltic (kimpany on 1st Nov. 1814; on the 
important point over which so many prejudices have balefully 
hung in every country, of permitting the use of foreign vessels 
for the exportation of Swedisli wood, on the 12th May, 1817 ; on 
the regulation relative to the use of native shipping in the export 
of the commodities of the country (Product-placat), and its 
abrogation in favour of the vessels belonging to the Netherlands 
and North America, on the 30th Aug. 1819, &c. On these gr^jat 
questions of state economy, Edelcrantz always advocated the 
abolition of unnecessary and ill^udged fetters and restraints 
upon the freedom of coiimierce between nation and nation ; nor 
did he hesitate acting on the dictates of conscientious duty, 
fully and freely to lay before the government and the public, his 
opinions on these subjects, even wffien he stood alone, or in a 
small minority of that Board of Commerce already mentioned, 
of which he was the official head. The merits of the principles 
of liberal intercourse which he then advocated, it is not the pro- 
vince of his biographer to enlarge upon ; but even those who 
may choose to question the soundness of the principles on 
which he acted, must confess that they never were supported by 
a greater weight of reason, or experience, 'or practic^ detail, 
than when they were urged by Edelcrantz. There are few cases 
in which the prcmosal of any change must necessarily awaken 
more keenly conflicting and opposite interests than those that 
touch commercial regulations of old standing; but to the honour 
of Edelcrantz with respect to his conduct even here, his memory 
has already received justice, and in proportion as prejudices 
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shall he' cleared away, it will become more and more appreciated, 
and will take yet higher ground in the judgment of the country. 

Such were the»numerous and strong proofs which Edelcraiito 
received of the confidence and esteem of tlie government, and 
such was the honourable manner in which he alv^ ays discharged 
the duties it imposed upon him. On the 9th May, ISlo, he re- 
ceived the last public expression of regard Inun the King in 
being elevated to “he rank of Baron, into wliich liTj was intro- 
duced on the 27th Nov. 181(), under No. 356. 

The many services rendered by Baron Edelcrantz to his conn- 
try are not to be found so much in separate w ritings or treatises, 
as in the actual practice or execution of those plans wliich it was 
their object to suggest, and which are embodied in the improve- 
ments and in the general system of the country, ^fhey were 
sometimes brought forward by himself us an individual, but not 
unfrequently their merits embraced interests too extensive and 
momentous, and spoke too plainly for themselves, to allow 
government to hesitate a moment in adopting and siip])ortiiig 
them as their own. Some account of the greater number ol* 
them m^, however, be found preserved in the Tiansactions of 
various Swedish and foreign learned bodies; and not a few of 
his proposals and reports have been deposited in the ar<diives of 
the Court. 

We have already noticed the improvements made by him on 
the organisation of the Telegraph, so great as to procure for the 
new instrument the name of Ed(dcrant'//s ; bf^ides this, the 

S trincipal mechanical inventions of his are as follow ; a Steam 
ilngine of a simpler construction than those foriiua ly employed. 
Tliis machine was applied to numerous purposes ; as in mines to 
pump otf water; to tne Crown Distillery in tlie capital; to pro- 
mote the operations for excai^^ating Telje’s CVanal, &e. With a 
view tc a construction of this engine on a plan still more simpli- 
fied than this, he has left bcliind him two dilferent amelioral ions 
of structure, of one of wliich there is now a model. Tlie next 
invention we shall notice is his new Drying Stove for all Kinds 
of Grain, which he brought f«)rvvard in 1812, and which gained 
at once for him the unanimous approbation ol the Royal Aca- 
demy of Sciences, and of the Academy of Agriculture. It is 
constructed so as to give the power ot correctly regulating the 
temperature in such a manner that the germinating power of the 
seea may be preserved unimpaired ; while at the same time 
the heat can, wheA required, be raised as high as 194% or above 
that point, so as compIetely^^^o destroy the weevil. Another 
signal benefit conferred by Edelcrantz on the manufacturers of 
Sweden was the introduction among them of a Spinning Machine, 
extremely similar in principle and utility to the famous English 
mechanism, the secret of which is guarded by them with so 
much jealousy. 
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Among the mechanical apparatus invented by Edelcrftfttz for 
the promotion of experiment in mechanical philosophy, besides 
the improved Air Pump which we have already mentioned, he 
has left behind him a description of a new construction of 
Papin’s Digester, to which vi^e liave brie''Hy adverted in a former 
part ot* this narrative, as having been made by him at Berlin. 
In this uew form the lid is fixed more lightly than can be done 
either by ineans of a screw or of a leather covering, the elastic 
city of the vapour is accurately measured, and the whole heat 
required may he aj^plied by a common spirit lamp. Of the 
other relitis oftlu? practical applications of principle, suggested 
by his genius, we may mention the account of vi curious Js^atic 
1/fimp, in which the oil is placed in ecpiilij>rinm with a small 
quantity of mercury; — a i^ijj^ce of iin^chanism which, operating 
|jy the comjiression and e^bunsion of aerial or gaseous bodies, is 
able to produce a greater Icegree of artificial cold than any other 
method can furnish ; — an Areometer, on a more minute scale, 
and capable ol’ more nice and accurate adjiistruent than those 
formerly in use ; and a valuable apparatus for the maintenance 
of a determinate and eipial temperature, during the process of 
chemically investigating a substance under the action of intense 
heat. Many of these subjects still occupied his mind as he lay 
on his last sick bed, and it was from it that lie dictated some of 
those his valuable views regarding science and experiment, 
which forin his last betpiest, and which ought to preserve long 
in his country a fond remembrance of liim who has left no 
family behind him to (uuulate his fame, or enjoy his title. 

Edelcranlz died at Stockholm on the lotli of Marcli, 1821. 
He was never married, and his name must be co-existent with 
his own individual reputution. But that name is surely made 
more lasting bytlie merits of him who adorned it, than it could 
have been by his having his loss bewailed by the fairest ft umber 
of an aftectionate offsjuing. A man like him must long survive 
in the dearest recollections of his countrymen, associated in 
their minds with those comforts wiiicrh it was his constant object 
to cherish and promote, and with those studies and pursuits in 
which it must be tin; object of the best among them to emulate 
him : a foundation for a name, surely not less envialde than it is 
lasting. 

He was a man of delicate constitution, and the age of 87, at 
which he died, w as a period of life fully as advanced as his frame 
seemed to promise. Temperance and regularity in all his habits, 
a tranquillity o^^nmiy and a cheerfulness of disposition long 
preserved to hiu^in uninterrupted period of health which he 
spent in unw'eai^d activity. The debilitating disease (Haima- 
turia) which canied him olf, did not make its appearance until 
the last year of his life. Even within the very arms and 
embrace of death itself, the mind of Kdelcrantz retained its 
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vi^ur^ aud his spirit of research its wonted ardour, and he now 
bent all his energies calmly to study the dissolution of the body, 
and the extinction of the vital principle. It is on the veracity 
of one who was an eyeAvituess of the melancholy yet interesting 
spectacle, that it is related that lulclcrant/, with the utmost 
clearness and precision, watched the ebbing of the tide of life, 
and measuring its progress, compared with the lapst of the pas* 
sing nioinents, foreknew and predicted the crisis of the instant 
when life should close. — It arrived, and Kdelcraiit/, was no more. 

Few men have possessed a capacity for exertion equal to that 
of Edelcrantz. llis infurination was alike remarkable for its 
accuracy and for iLs extent. His judgment was distinguished by 
solidity and perspicacity^ — his zeal in the cause of science and 
the arts was niibounded ; and thes6 qualities gave to him a 
power of clearly expounding and eloquently enluK'ing his views, 
which, wlienever he brought forward any of’ his immerous plans 
of general benefit and practical utility, was sure to produce in 
him the most agreeably persuasive powers of oratory. 

In his private life Ins nuuiners were must retired and unob* 
tnisive, yet such us (iver coimnauded respecL, and sustained iho 
tlignily of his character, llis house was tiver hospitable, with- 
out exhibiting profusion ; and his conversation was always easy 
and sprightly, yet never uninstnictive. flie company which he 
gathered round him, without being too rigorously exclusive, was 
always composed of those only who could fully appreciate and 
enjoy the intellectual and scientific topic^s about which he was 
fond of holding converse. Such a general conversation-party 
was held by him at least once each week during his residence in 
the capital. When tin* AAeather was hiu% he used to make a 
practice of going from the city or from the cai>in<a to the Iran* 
quiilit^ of Ins couutrv-seat Skugga, siiiiuled in tim lloyal Deer 
Park, and which he eiijv>ved us a gift fr»an tiic: Kmg, where he 
looked out iq)on those l)iuldiugs, planlat ions, and paik^, around 
him, which had been all planneil and d<'>igned by lnu;self’. In 
this place, however, the only reci\ afinn sought Ijy Ins active and 
intelligent iniad was a mere change of subject, upon which t<> 
occupy it, a variety in the kind of employ inent which \va.s to 
engage his hours. 

Kven an imperfect delineation of the cliaiactt r, occupations, 
habits, and discoveries of Baron A. . Kdelciantz, is inore tbaji 
the autlior of tliis little biography aspires to. His object has 
been to g*atheru few detached incidents ofllieUfe of l:.dtl(*raaty, 
from which the general utility of his propos^8, tlie elevation ol 
hU designs, and the amiableuess of his private character, may 
be felt by the reader better than the writer has been able to 
pourtray them : just as the placing before an observer’s eye tlie 
appearance and dimensions of some of the parts (d any well- 
proportionai structure, enables him to rear up and place before 
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his mind with accuracy that whole which they contribateb^to 
form ; so the sketches here given may place it ^^ithin the teader's 
power to fill up the outline, and to form a somewhat just concep* 
lion of the penetration, the depth, and the solidity of judgment, 
of the uncommon versatility of talent, of the richly various pur- 
suits that ever aimed at adding to the happiness of the species, 
and dir the excellent and warm heart that forms the character of 
Edelbrantz. 

To those in whom this short notice of his life shall awaken a 
desire of more intimate acquaintance witli the details of his 
history, we may recommend the masterly treatises of which he 
is the theme, and which have been already published concern- 
ing him. These are the l^coursc over Baron A. N. Edelcrantz, 
already in the second ediij^r, delivered on the 7th April, 1821, 
by Gust. Lagerbjelke : th^ Eloge over Presitlent Edelcrantz by 
J. P. Billberg, in the Transactions of the Royal Academy of the 
Military Sciences for 1821 ; and the Discourse (yet unprinted) 
over Edelcrantz in the Swedish Academy, by C. P. Hagberg, 
within which society we fondly anticipate that his memory will 
long remain embalmed in the esteem and gratitude of all who 
revere virtue, or love their country. 

The translator’s office here expires : nor will he obtrude any 
observations of his own upon the reader, before whom he has 
endeavoured to place some of the merits and interesting life of 
Edelcrantz. He does not in the least doubt that his exertions 
in this sphere will be considered as well bestowed by the lovers 
of science in this country, to whom the plain and simple narra- 
tive just closed cannot fail to prove a subject of agreeable and 
useful meditation. Jt is Ins only regret that aft this distance of 
time from tlie death of Edelcrantz, such a character as that of 
the illustrious Swede should not yet have found a*, abler ^en, to 
do it the justjce it deserves, t ilher iu an original treatise, or in 
a happier Iranslutioii. 


Article II. 

Description of' an Instrument J or ascertaining the Specific Gravity 
of' the Urine in Diabetes and othei' Diseases. By W. Prout, 
M D. FRS. 

(To th^Editors of the Annals of Philosophy .) 
OENTLKMl^^ 1895. 

As the specific^ravity of the urine is a point of considerable 
importance in many diseases of that secretion, and particularly 
in diabetic affections, and as the common method of determin- 
ing this by weighing, &c. is troublesome and tedious, I was 
induced some time ago to have a small portable hydrometer 
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coi^tmcfied for tlie purpose, of 
mary description,* 

Fig. 1, represents the instru- 
ment of its natural size. •I'here 
is nothing peculiar in its con- 
struction but the scale; the 
numbers on which ^ire always 
to be added to 1 000,the assumed 
sp, gr, of water. Thus suppos- 
ing the number cut by the sur- 
lUce vf the fluid 3(>, this 
inilicates that 'Li .pec, grav. 
is l(K>0, water Vein^ 1000, 

Fig. 2, represeius die other 
side of the scale. VV (opposite 
0 on the other side) is tlie 
point at which the iiistruuient 
stands in pure water. H S 
\}r healthy standard, is the 
mean point about which healthy 
urine usually ranges. The 
portion . the scale marked 
diabetes is that to which the 
instrumeut iises in dlubtalc 
aflections, ^c. 

Thus by the aid ol* thi> lllllc 
iiistrumjnt can every thing 
coniiP(itevl with du; ^peciliv 
gravity of the ariue In* l asily 
deterini^ied '.. a fe secoim.. i*. 


^diich the following is a sum** 



i 


a degre snliicitiiMy accurate 
for all pt'actical purposes. Tin* 
stvale is graduated for the iinatii 
temperature of (i0°; but the 
instrument may he used at all temperatures between 40® and 
80® without any error of practical importance. When used, care 
should be taken to prevent the adhesion of air bubbles, and the 
scale should be depressed hefoiv the point at which it naturally 
stands in the fluidj in (Jider that the instrument may rise to that 
point. The degree tlum cut (after it has stood a few se<‘,ond8) 
by the surface of the fluid as seen from below>f^^ii specific gra- 
vity. W'hen the operation is completed, the't^tftinient is to be 
dipped into coinmon water, and wiped dry to prevent the corro- 
sion of the metallic part, 

I am, Gentlemen, your obedient humble servant, 

W. Phout. 
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Article III. 


A Suinmart/ View of the Atomic Theony according to the Hypo~ 
thesis adopted In/ M. lierzc/iiis. By J. G. Children, FRS. 

(Conthtufid from p. 193.) 

;i*r, is oBviously necessary for this purpose, that some sub- 
stahbe should lie fixed u[)oii, the weight of whose atom may be 
assumed as unity ; Dalton chose hydrogen for his unit, as the 
substance ofwliicli tlie sinallest weights enter into combination : 


he has been I allowed by Davy, Brande, Henry, Phillips, and 
various other writers; whilst Wollaston, Tli^^mson, and Berze- 
lius adopt oxygen as th^^lowest number, that substance being 
of all otlu rs most univjHp|Llly present in inorganic bodies. On 
the scale of chemical <‘qmvalents Dr. Wollaston reckons oxygen 
as 10, Tliomson considers it as 1, and Bei*zelius as 100. It is of 
small consc(pience which atom be selected for the purpose, or 
what relative vaUuibe ussigued to it, whether 1, 10, or 100; but 
whichever be cJiusen, the weight of the atoms of all other 
bodies must be exjiressed in some function of tliat unit. 

The weight of the atom of any body is easily determined, if 
we know correctly the composition of one or more of the combi- 
nations it is capable of’ fonnfng with any other body, the weight 
of whose atom has been pre\ iously ascertained. Sulphur, for 
instance, combines with oxygen in several proportions; in the 
lowest, 100 parts of’ sulphur take fA) of oxygen; in the next, 
100 ; ami in the third, 150 numbers which are in the ratio of 
1, 2, 3 ; wc may, therefore, assume that in the difterent oxides 
an atom of salpluir is united successively to 1, 2, and 3 atoms of 
oxygen, and the supposition is supported by various^ ^nsidera- 
tions of the other combinations of sulphur, as, forHAstance, 
those of the sulphurous and sulphuric acids. The lowest com- 


pound, therefore, may be considered as containing an atom of 
each element, and if we call lliut of oxygen 8, w^e find by a sim- 
ple ’)roportion that that of the atom of sulplmr is 16.+ 

This example is sutUcient to show the method to be adopted 
in similar researches, and it is evident that when the weight of 
the atom of any one body is ascertained, it may be employed 
for determining that of other bodies. 

The results of a mineral analysis may b^ calculated on the 
atomic theory, and the inevitable small errors of experiment 
^q^eoted by it^^ipans. 

is a ibutii^KRa)>ound tbmied of an atom of sulphuious acid united to an 
of sulphuric and containing 100 sulphur + 1:^3 oxygen. Its atomic com- 

position may be stated a.sjust Tucntioned. or, as consisting of 2 atoms sulphur -f* 5 atoms 
pxygen. It is not necessary to say more about it in this place. 

f i adopt the numbc]:i:^ven by Brande and Phillips, in which hydrogen is token as 
umty. 
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Su;3||P8e we have found that a sulphuret of lead is com- 

pdfeec 0* . 

Lead 86 

Sulphur 14 

100 

• 

Here a certain number of atoni.s of lead, whoso total weight is 
8H, w ere combined with a certain number of atoms of sulphur, 
whose weight is 14. If, therefore, w(3 divide 8b by the number 
representing the weight of the atom of lead (which wc find in 
the tables is 104), and 14 by that of the atom of sulphur, (10), 
^suppressing the decimal point in both cases, we find that the 
compound contains 82 atoms ot* lea<|^.and 87 atoms of sulphur, 
numbers which are very neaily e([iiaU#lHence we conclude that 
the miiieial is composed of 1 atom of lead and I atom of sulphur ; 
and if we calculate the results which our analysis ought to give 
on this supposition, we find the numbers to be 


Lead • . 8(>*6b‘ 

Sulphur. 18*3d 

which accord very nearly w ith the results of tljo experiment. 

A similar operation will enable ns to find the atomic compo- 
sition of all other binary ooniponuds, whose analysis is known. 

laet us now take an instance of sonie more complex compounds, 
and calculate them on the data and numbers assumed by Her- 
/elius.* 

Suppose an analysis of molybdate of lead (a ternary combina- 
tion) liad given. 


Oxide of lead bl 

*^olybdic acid 31) 


100 


We find in the annexed table, that the quantity of oxygen in 
oxide of lead is 7*171 per cent, and thatin molybdic actid 33*45; 
consequently 01 of the former contain 4*37 of oxygen, and 39 of 
the latter 13*04; but 4*37 : 13*04 :: 1 : 3; or the oxygen of 
the acid is three times that of the base ; but w e observe in the 
t ables that the base contains only 2 atoms of oxygen, whilst the 
acid contains 3 ; therefore to preservfi the ratio of 1 : 3, there 
must be 2 atoms of acid to I of base. The results of the analysis 
calculated on these data give 


Oxide of lead ' W*8t> 

Molybdic acid 39*14 


. 100*00 

* In which oxygen — 100. Tlie examples arc taken from Sittdaut, p. 825f ct seq. 
New? Series, vol. ix. z 
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Let us next take an analysis of copper pyrites, an^ ei^pose 
that it has given us « * 

Copper 34 

Iron 30 

Sulphur 36 


100 

The atom of copper by the table is 7yi‘39 ; that of iron 
678*43. Therefore = ^29 atoms of copper; =b442 

atoms of iron, and = 1781) atoms of sujphur. Now these 

numbers are nearly as 1, l^and 4, and^consef^uently the sulj^hur 
must be equally divided Between the two metals, so as to form 
bisulphurets, each containing 1 atom of metal, and 2 atoms of 
sulphur. If we calculate the composition of the pyrites accord- 
ing to these numbers, we shall have 


Bisulphuret of copper * 52*48 

Bisulphuret of iron 47*52 

’ 100*00 

Or if wc take the elements se parately, 

Copper 34*79 

Iron 29*82 

Sulphur 35*39 


100*00 


which agrees very nearly with the experimental results, and 
confirms their accuracy. ♦ 

Let us now take the analysis of a quaternary compound, a 
variety of emerald, which gave 

Atoms. 


Silica (i8*H4 or oxygen 34*52 = 8 

Alumina 17*90 8*38 = 2 

(Jlucina 13*40 4*17 1 


100*00 

By the tables, we find tlie respective quantities of oxygen in 
the three elements of tlie mineral as stated above. Now we 
may consider tJjis compound (says M. Beudant) in two ways, 
either as conaNI|ting of one base (glucina) united to a double acid 
(silica and aluidina), or as a double salt formed of the silicate of 
alumina and silicate of glucina ; both views lead to the same 
conclusion. In the first case the mineral is supposed to consist 
of 2 atoms of apid (composed of 4 atoms of silica and 1 atom of 
alumina) combined witn 1 atom of glucina. In the second 
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xjfisytinef of considering tlie compounds^ the general law proposed 
by Berzelius requires that the acid of one or the salts snould be 
a multiple by a whole yumber of the acid of the others which 
may happen in different ways, but in consequence of the ten- 
dency of glucina to form salts with excess of acid, the most 
simple mode is to consider the silica as equally divided het^en 
the two bases, which gives us a quadrisilicate of glucina and a 
bisilicate of alumina. The first of these salts contains 4 atoms 
of silica and 1 atom of glucina, forming 1 atom of quadrisilicate; 
the second contains 4 atoms of silica, and 2 atoms of alumina, 
fonning 2 atoms of bisilicate, because all the oxides contain the 
«dme number of atoms of oxygen. The composition of the 


mineral on the first supposition is, 

Quadrisilicate of alumina. . 86*28 

Glucina 13*72 

UXhCK) 

And on the second, 

Quadrisilicate of glucina 47*71 

Bisilicate of alumina • . 52*21) 

106*00 

which are composed of 

C Silica 33*99 

? Glucina 13*72 

C Silica :13*99 

* Alumina 18*30 

lOOOO 

Or, . 

Silica 67*98 

Glucina 13*72 

Alumin'd 18*30 

’l00*00 


Let us take another example of a quaternary compound as a 
good specimen of the mode of reasoning adopted in these calcir« 
tations. 

The analysis of zoisite gives 

* Oxi Awnii. 


Alumina 33 ss 15*41 * 2 

Silica 43 =s 21*62 « 3 

Lime 24 6*74 =* 1 


100 

In this case the silica must be so divided between the two 
bases as to form *d silicate of* alumina containing 2 atoms of 
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silica and 2 atoms of alumina, and a silicate of lime, in whijch 
tbe quantity of the oxygen in the acid is equul to that in the 
oxide ; the oxygen in the first salt is, therefore, double the oxy- 
gen in the second. Now time contains 5 atoms of oxygen, and 
silica 3 atoms ; consequently to preserve" the equality of oxygen 
in the two lv>diea, there must be 3 atoms of lime ancf 2 atoms of 
silica. The total quantity of oxygen in this silicate is, therefore, 
12, and that in the silicate of alumina 24 ; but in that compound 
there are only 6 atoms of oxygen ; therefore the salt must con- 
tain 4 atoms of silicate of alumina. According to this, we have 


Silicate of alumina 59*47 

Silicate of lime . 40*63 

« 

100*00 

which are composed as follows : 

''Alumina %..* 30*66 

\Silica 28*81 

"Lime 26*13 

^ Silica 14*40 

Alumina 30*66 

Lime 26*13 

Silica 43.21 


Hence if the substance operated on was pure, a small portion 
of lime has, in the analysis, been confounded with the alumina. 

As another example, and one vv*ell worthy to follow the pre- 
ceding, we will take the analysis of a variety of topaz. The 
results gave 

^ 0*ygen. 'Atoms. 

Alumina 59 = 27*55 » 5 

Silica 34 « 17*10 =r 3 

Fluoric acid 7 = 5*09 = 1 

100 

We may consider this mineral either as a compound formed 
by the combination of a double acid (silica and fluoric acid) 
with alumina; or as a double salt, consisting of one base 
united to tw o different acids ; that is^ as a fluate, and a silicate 
of alumina. In this instance, the alumina naturally divides 
itself into two portions, whose quantities of oxygen are 3 and 2. 
The first pordon is combined with a quantity ot silica, contain- 
ing 3 atoms of oxygen, and forms a silicate; the second is com* 
bined with a quantity of fluoric acid, whose oxygen is 1. Hence 
it follows that the oxygen of the first salt is to the oxygen of the 
second in the ratio ofO ; 3, or 2 : 1. Now fluoric acid contains 
2 atoms of oxygen, and aluinina3; the bi>aluminaus fluate must, 
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therefore, be formed of 4 atoms of alumina and 3 atoms of acid, 
in*orfer to preserve the ratio of 2 ; 1 ; the oxygen of this salt, 
therefore, is 18 ; but an atom of silicate of alumina contains 
only 6 atoms of oxygen, because these two oxides have each 
3 atoms ; and as the oxygen of the silicate must be double that 
of the fluate, there must be in this compound 6 atoms of silicate. 
On these data topaz is formed of * 


Silicate of alumina 68*70 

Bi-aluminous fluate 31*30 

100-00 

t)r, taking the elepients separately, 

'Silica .* 33-00 

"^Alumina 35*72 

{ Fluoric acid 7*61 

Alumina 23*67 


100-00 

Or, 

Silica 33-00 

Fluoric acid 7-61 

Alumina 59*39 

100-00 

Or, on the hrst hypothesis, 

FluO'silicic -acid 40-61 

• Alumina. 69*39 


100-00 

In his Nouveau Systeme Miniralogique, Berzelius frequently 
calculates the results of the analyses of minerals consisting of 
metallic alloys, or sulphurets, from the quantity of oxygen 
which each ingredient would take if reduced to proportionate 
degrees of oxidation. 

An ore of anliraoniated silver, analyzed by Klaproth, gave 


Silver 77 

Antimony 33 


100 

and its atomic constitution is thus calculated by Berzelius,* 

Ai^ent 77“ prenantoxygene indegr^s '5.798. 2. 77 
Antimoine 23^’proportionels d'oxidation. "' ,2.850. 1. 23 


Noufeau Systerae, p. 50. 
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Now tUo weights of the atoms of silver aod aotimony in Ber- 
zelius’s table are, « 

Silver =i 2703 

Antimony ! . . . = 1613 

and the protoxide of silver contains 2 atoms of oxygen^ and thfii 
of antimony^3^ and no lower states of oxidation of either metal 
are mentioned : 

2703 : 200 :: 77 : 5*69 
1613 : 300 :: 23 : 4^27 

Uut 5'69 : 4*27 is not in the ratio of 2 : I ; to obtain which, 
and reduce the metals to a proportionate degree of oxidation, 
recourse is had to an imaginary oxidd of antimony, at a lower 
degree of oxidation than the lowest known oxide of that metal ; 
and it is consequently assumed that the 23 parts of antimony, it 
reduced to the state of oxide, would require only two-thirds as 
much oxygen as by the tables they ought to take. Is this good 
lo^ic t 

vVe have now to exhibit tlie method invented by the same 
philosopher for denoting tlie compos^itioii of chemical compounds 
by symbols, hi order to kicilitate the expression of the pro- 
portions of their eUuneuls, and to enable us to state briefly and 
easily the number of elementary atoms which any of them may 
contain.” The nomenclature is wholly taken from the Latin, 

1 . Simple bodies not metallic are denoted merely by the initial 
letter of the Latin name of each substance, even though the 
same let ter be common to some of the metals ; thus S = sulphur, 
C = carbonicum, P = phosphorus, B = bqracium, (boron), &c. 

2. A metal whose initial lettt.r is not common to any other 
elementary body is denoted, like tlie preceding substances, by 
that letter alone, as V = uranium, K kalium (potassium), L 
= lithium, iJlc. ; but if the initial be common to another metal, 
or to either of the simple non-metallic substances, then the two 
first letters are taken as Si = silicuin, Au = aurum, &c. ; but 
if both the first and second letters be common to more than one 
metal, then, instead of the second letter of the name, the Jirsf. 
diff erent consonant is annexed to the initial letter. Thus St = 
stibium, Sn = stannum, &c. 

The chemical sign only denotes a single atom ; if it be neces- 
sary to express more than one atom, a figure is placed to the 
left of the sign ; thus, Cii + O, denotes oxidulous copper, and 
Cu + 2 0, oxide of copper ; but as this method would be 
incoavenienUy long for expressing the composition of a com- 

I >ound of the second order, Berzelius abridges it by omitting the 
etter O, and denoting the atoms of oxygen by dots placed over 
the sign of the base, the number of doto indicating that of the 



M. 3erxtliu&’a H^pothttis of the Atomic Theory . 343 

atoms o( oxygen combined with it. The oxides of copper, for 

iastatice, insteaa of the preceding signs, are indicated by Cu, 

and Cu ; the sign of sillphurous acid is S, that of sulphuric acid 

S, and so on ; and in the salts of copper Cu tS, = oxidulous 

sulphate of coppeiV, and Cu S ’, sulphate of copper ; the little 
figure placed above, like an algebraical exponent, indicating that 
in the latter compound there are 2 atoms of sulphur or sulphuric 
acid to 1 of base. 

The composition of atoms of the third order is denoted after 

• 

the same manner ; for instance, ( -a C‘ 4- Mg represents the 
mineral called doloinilej which is composed of an atom of car- 
bonate Ol lime, and an cltuiu of cuibonatc of nuigucNia. ^riie 

formula for alum is K )S ’ +2 A I,. S * -f- 18 Aq; and inclii'aies 
its composition to bt* I atom t)rsulphate of potash -b 2 atoms of 
sulphate of alumina 4- 48 atoms of watfu* (ac^ua). 'FIk? small 
exponential figure refers only to tlie initial sign iumiediaU^ly 
preceding it ; but the coetFicicnt applies to each element con- 
tained between the sign 4- ; us, for insfance, in the preceding 
examples, the exponent ^ means that 8 atoms oi‘ sulphiuie, aead 
combine with the atom of alumina to fuiiu llm sulphaU*, and the 
coefficient denotes that 2 atoms of that salt are inken. 

So far the symbols arc tolerably simple aiul intelligible ; but 
vve frequently meet with such expressions as the following : • 

A1 Si, silicias aluminicus ; Al^ Si, silicias bialuininiciis ; C'a' Sj 

siliciaSf calcicus ; Ca^ Si**, hisilicius calcicus ; Al S% sulphas 

aluminicus ; Al S, sulphas trialuminicus ; Ca S ’, sulphas calci- 
cus, &c. which require a little further explanation. 

In order to understand the meaning of these and similar for- 
mulae, it is necessary to state some peculiarities in Berzelius’s 
views with respect to the composition of certain bases. 

If we refer to Thomson’s or Phillijis’s table of the weights of 
atoms, we shall find that lime, baryta, strontita, alumina, mag- 
nesia, &c. as well as must of the protoxides of the common 
metals, as lead, irgn, tin, mercury, &c. Jkc. contain respectively 
1 atom of base and 1 atom of oxygen. But Berzelius considers 
them as containing 2, and some of them 3 atoms of oxygen, for 
the following reason : — If we take,” he observes, “ a coinpre- 
heasive, general view of the compound bodies that have been 
correctly analysed, we find that many of them, particularly the 
oxides, contain decidedly more than two atoms, and that it most 
frequently is the electro-negative element whicii ejiters in a 


• I * 
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greater proportion than that of a single atom ; soda, oxide of 
lead^ carbonic acid, sulphuric acid, &c. may quoted as fanti- 
liar instances. This is still more observable in the combinations 
of compound atoms, as in the salts^ whose several atoms of t^e 
electro-negative oxide are commonly found united to a single 
atom of the electro-positive. On the other hand there is every 
reason to beiieve that the atoms are only united one to one in 
those bodies which manifest weak affinities, as the gaseous 
oxide of carbon, the oxidules of copper, mercury, gold, &c. ; so 
that we may presume that all bodies composed of an atom of 
bate and an atom of oxygen have more or less the chara^.ters 
of sub-oxides. It appears, moreover, certain, that the atoms of 
the stronger acids and bases contain more than one atom of 
oxygen. Since the number of simple atoms in a compound 
atom must necessarily influence the form, and consequently the 
properties of the latter, we have a right to suppose that oxides 
which contain the same number of atoms of oxygen, have at 
least some general properties in common which distinguish them 
from those that have either a greater or a less number. Thus, 
as we have reason to presume that the oxides which contain 
only 1 atom of oxygen have the weakest affinities, we find a 
whole scries of more strongly marked salifiable bases, in which 
the number of the atoms of oxygen must be twice as great as in 
the former, and therefore it is probable that all the stronger 
bases contain two atoms of oxygen. Those which contain three 
atoms of<»xygen, on the contrary, are weaker, and many of them 
may even be electro-negative with respect to some of the electro- 
positive oxides ; tliat is, act as acids. 

Amongst the stronger bases, ller/elius includes all the nlka* 
lies and alkaline earths, the protoxides of lead, silver, cadmium, 
iron, copper, tin, zinc, ike. but alumina, silica, and some, others, 
as may be seen in the table at the end of this abstract, he consi- 
ders as containing o atoms of uxygon. Now, liaving laid down 
this arbitrary law, two consequences follow, which the student 
must keep in mind, or lie will be liable to fall into error when he 
endeavours to translate the formulae into common language, or 
compares Berzelius’s atomic W'eights with those of English 
authors. The first is, that to preserve the proportion between 
the weight of the oxygen and that of the base, as found by analy- 
sis, Berzelius has been obliged to double the weights of the utoiiis 
of all those elementary substances whose? protoxides he consi- 
ders as containing two atoms of oxygen, and to treble those 
xvhich contain three. Tims the protoxide of lead, according to 
tire table (see oxidiim plumbicum), contains percent. 92*83 lead, 
and 7*171 oxygen, and 7*171 ; 92*83 lOOf : l294*5; but 

• Essai. p. 114, et seq. 

*t* The of on atom of oxygen. 
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the weight of the atom of lead in tlie table is just double that 
number, viz. 2589. Again the composition per cent, of alumina 
is aluminum 53*3, oxygen 46*7, and 4G*7 : 53-3 :: 100 : 114-11; 
which is just oue-tliirfji of the tabular weight of the atom of 

aluminum, viz. 342-33.* Hence the expression C means the 
neutral sulphate of lime, and not the bisulphate, wjiich at first 
view we should probably suppose it to represent, for astlie lime 
contains two hypothetical atoms of oxygen, the salt must also 
contain two hypothetical aioins of acid, or tlie canon would he 
violated which requires that the oxygen of tlu' acid should be a 
multiple by a whole numher of' the oxygen of' the base. Hence; 
when we find suck a symbol as the preceding, and wisli to read 
it correctly, we must remember that all the atoms are doubled, 
and consequently represented by numbers, wliich, to reduce 
tliem to those of English authors, must be divided by 2. In like 

manner in the expression A1 S (sulphate of alumina), all the 
atoms are trebled. As three to one, according to llerzelius’s 
views, represents a neutral salt, s() an etjua/ number of atoms of 
acid and base represents a salt a if/t excesi; of base ; and accord- 
ingly we have Al S, signifying sulphas f rialumiuicus. 

We have not yet quite doiu; with these sh/tp/v views ; another 

formula reiiiaiiis to be noticed, namely, that of y\l Si, After 
what we have just sliovvn respecting the sulphas trialnmiuicus, 
the reader will probably suppost; that this expression means 
siLicias trialiiuiiuicu.s. No such thing; it is the neutral com- 
pound, silicias aluminicus. but with respect to tins inconsist- 
ency, hear Berzelius's own confession. 

‘‘ I rpust here point out a lilth; inconsistency which I have 
committed in the nomenclature of the silicates, by applying the 
term ,s77fi7V/.v to combinations in which the <»xygeii of the base is 
equal to that of the silica. The analogy of' silir.a with acids con- 
taining 3 atoms of oxygen would rei^uire lliat this appellation 
should be given to those compounds in which the oxygen of the 
silica is three times that of the base. It is evident that these are 
the true neutral silicates, and that the first are salts with excess 
of base, since the alkalies, by decomposing a silicate with the 
assistance of heat, always reduce it to that point al which the 
silica and the base.coritain equal <piautities of oxygen. However, 
as the study of the silicates belongs principally to that branch 
of chemistry w'hich is chiefly applied to rniiieialogy, and as the 
nomenclature of the numerous degrees of saturation of silica 

* To reduce Kerzelius's muuber.H to Thonwon*#, divide by 100; and to re<luce them 
to Brandc'M, multiply by Her/elius's nutober Ibr aluininri accords pretty nearly 

with Thomson'?!, >)Ut not with Biandc's or PhilUps’s. 1 believe the former to be cor- 
rect.— C. 
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becomes much more easy by this method, I have thought it right 
to adopt it/’* ^ 

Now really if the symbols are intended ^^*to facilitate the 
expression of the proportions of the elei>;ients of chemical com- 
pounds, and to enable iis to state briefly and easily the iiunibev 
of elementary atoms which any of them may contain,^^ we can 
hardly conc/jive any contrivance less calculated to answer its 
purpose ! For here in the very same table We have two expres- 
sions of precise ly the same kind, denoting two very different 

t«orls of coiiipouiuls, A1 Si, re]>reseatiiig the neutral silicate of 

alumina, and A I S a subsulphate of the same^base. 

Again C’a^ Si- denotes one neutral salt, silicate of lime, and 
(■a S- another e<|nally neutral compound, sulphate of lime. 

The formula t/ii' Si^ represents, as we have just stated, the 

silicate of lime, and Ca' Si‘ the bisilicate ; the acid of the first 
containing the same number of atoms as the base, an<l that of 
the second twice as many, so that these ^/vV/ and tv/.vy statements 
require the reader to multi j)ly tlic dots over each letter by their 
respective exponents, and then compare the ratios of the pro- 
ducts before ho can tell wlnuhcr the salt be neutral, super-acid, 
or with excess of base. This indeed is easy enough in the two 
instances Just mentioned, but it will probably require some 

reflection before the reader perceives the meaning of Fe-^ S* *4- 

() Fe -h 72 A(p and finds out that it means sulphas hiferroso* 
ferric us cum Off ud, , 

The symbols of organic atoms are denoted, like the inorganic, 
by the respective initial letters of the Latin names of the sub- 
stances, but are dislinguished from the latter by a line drawn 

above the letter, llius A = acetic acid, C = citric acid, T = 
tartaric acid, ike. So much for the symbols. That they are on 
the whole ingeniously contrived we do not mean to deny, but 
that they arc necessary or useful we are much disposed to ques- 
tion. At all events they should be consistent with themselves, 
and the anomaly which we have pointed ou/: between the sul- 
phates and silicates, should, as it very easily might, be done 
away. If a cypher be required, the key should be con- 
stant, and apply equally to every part of it ; but there are in our 
opinion many and se?rious objections to the adoption of symbols 
at all. la the first place it requires great care to write them 


sur la Thcorit; Clutfiuiucs, p. 170. 
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coirectly^ for a single error may wholly ucrvgrt the meaning of a 
fc^mula^ and the consequence of such an error is the more 
serious, because* it cannot, as in common language, bo readily 
detected and corrected^ by the context. The errors of the press 
too are more likely to* escape notice, and thus this species of 
danger, from inaccuracy or inattention, becomes doubled. Miu h 
habit is required boUi in writing and reading the ^symbols, as 
well as considerable application to become s(» familiar witli them 
as instantly to coaipiehend their meaning, especially of the more 
complicated forimite ; and after all, what is the great benelil 
they are supposed to confer? A brief and easy method of slating 
the* exact composition of all chemical coin|)cuiiuls. I'or tlie 
brevity, it is uiorte than counterbalanced by the risk of taror; 
for the facility, it require»> considtuable study to learn to do that 
in one way which every body knows how tc> do in anollmr with- 
out any study at ab. lint it expresses the exact compositit^u ol* 
every substance in all its minutia* — the numher nl atums of l)as( s 
and acids, oftlie electro-positive and electro-negative eh'ineiits — 
and they are too comjdieated to be expn^ssed in e(nnmon lan- 
guage without a tedious nudtiplicatiou of wiirds. 'fhoy do 
indeed express the exact coiu[)osition assigned to the various 
compounds by the hypothesis of Berzelius; but may not all 
those conijiouiHls be reduced to mucli simph r forms, and eonse- 
quently the nec(*ssity for (ixpressing them by this shoif-hand 
character be done away with i \\ shall try this ipu stion most 
lairly, by comparing the results ot two or tlnx c* aualysc s calcu- 
lated on Berzelius’s systeui, ami on the more simph* views 
a^lopted ill this country ; and for tliis pnrpcjse we may take some 
of those copied from Beudant in tin' pnaaaling pa'^es, ami hist 
that of a variety of emerald (^see p. ddM). I'lie weight i>f an 


atom of 

Silica — lb* 

Alumina — 1'^ 


Glucina — -b 

Proceeding on the principl(‘s already explained, \sc' obtain 
the following quotients by dividing the tpiajitity of’ each sub- 
stance, as found by the analysis, by its propei iitoni. 

Atoms. 

A2\.) = H of silica. 

10.7 = 2 of alumina , 
oi = 1 of glucina. 

• The weights oftlie atoms are from Phillips’s table except that of alurtiina. ^hich wc 
take from Berzelius tor the reasons given in the note tp. ^45;. 


ti8a4 

Ig" 

• 17911 

It 

1310 
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The sum of all the atoms = 188*, and by the rule of simple 
proportion,'!' we find the theoretical compositipn of the minelPal 
to be per cent. 


Silica . .' 68*09 

Alumina 18*09 

Glucina 13*82 


100*00 


Analysis of zoisite (p. 339). The atom of lime = 28. 

Atoms. 


43(H) 

16 

.3300 

17 

2400 

“Sh" 


= 268 = 3 of silica. . 
= 194 = 2 of alumina. 
= 85 = 1 of lime. 


The sum of the atoms therefore = 110, ami the theoretical 
composition of zoisite is^ 

Silica 43*63 

Alumina. • . 30*90 

Lime 25*45 


99*98 

It is needless to multiply instances, as any analyses compared 
in the same way must obviously give the same results. 

Thus we see that all the complicated statements, and still 
more complicated reasonings, on which they are founded^ of 
which we nave given examples in the preceding pages, may be 
just as well expressed with much greater simplicity, aVid that 
the simple statements equally furnish us with a test of the accu- 
racy of our analyses. Our after reasonings as to the mode in 
which the elements are severally united in the actual mineral, 
however probable, can only be conjectural, and we are just as 
likely to form a correct estimate on the simplest as on the most 
elaborate system. What good purpose then do these compli- 
cated statements answer I Do they teach us more accurately the 
true constitution of mineral substances, or the mode in which 
their elements are combined ? We cannot perceive how. They 
do indeed, as we have said of the formulae, give a detailed view 


* 16 X 8 - 128 

17 X 2 - 34 
26 = 26 

188 

IS8 : 128 : 100 : jr, and x ~ 68*09, andao with the other atomf. 
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of^thoir author^s hypothesisi but do they therefore prove its 
accuracy? It seems to us to be reasoning in a circle. The for- 
znulss are made for the hypothesis, and tiie hypothesis supports 
the formulfB; but what arguments can be cleduced (mm Wh 
together to render it more probable that alumina and silica con- 
tain 3 atoms of oxygen, and lime, baryta, &.c. 2, than that each 
of those substanc^ is composed of 1 atom ofbaseihul 1 of oxy- 
gen? Jn point of fact, both views come to the same thing ; for 
if we assume lime to contain 2 atoms of oxygen, the weight of 
the atom of the base (as stated above) must necessarily be dou- 
bled, so that in reality whether we represent sulphate of lime 

by the formula C*S, or Ca S‘^, we ccjually express a triple ratio 
oi the oxygen of the acid* to that of the base, and so in all other 

cases; for A1 S m Al S'. The adoption of the latter fornudii,- 
therefore, is as if one should expect to approach nearer to the 
truth of a proportion by writing 999 : bbb, instead t)f 3 : 2. 

But pferhaps it may be argued that the hypothesis presents a 
correct view of the analogies subsisting betwe(jn all oxidated 
bases, and enables us to arrange them in separate orders accord- 
ing to certain characteristic properties by which the oxides of 
one order may be distinguished from those of another. The 
observations of M, Mitscherlich seem to demonstrate that such 
distinct orders actually exist, and as the subject is both curious 
and important, and because we would not willingly suppress any 
argument that may appear favourable to tlu^ hypothesis, we. 
shall dwell a little upon it, although this paper has already 
exceeded the limits we had originally pres<‘ril)ed for it. 

We have another motive also for doing so. We know tliat one 
of the first crystallographers of the present day*' thinks favoura- 
bly of^M. Mitscherlicb’s theory, and our respect for his opinion 
would alone induce us to treat it wdth attention. It would give 
us great pleasure if that genllenian woiihl tak(! up the subject, 
and correct any errors that either ourselves or others may nave 
fallen into concerning it. 

M. Mitcherlich observed that certain bases, saturated with the 
same acid to the same degree, affect the same crystalline forms, 
and that lime, magnesia, and the protoxides of iron and manga- 
nese compose in this manner one class of what he has called 
isoniorpkous bases ; whilst alumina and the peroxides of iron and 
manganese form another. He showed also that isomorphoiis 
salts have the property of crystallizing together, concurring in 
an uniform manner in the formation of one and the same crystal. 
M. Mitscherlich supposed that the primary forms presented by 
isomorphous bases are really identical, and that this identity 
necessarily results from a similarity in their atomic constitution, 

.• M. l/cvy. 
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that is, in the proportions of oxygen contained in the eletfietybs 
of the isoinorphous crystals ; and that wherever this atomic 
similarity exists, identity of crystalline form will always be the 
result. Thus he says the oxygen in the 'phosphorous and arse- 
nious acids is to that in the phosphoric and arsenic acids asS :5. 
lathe biphosphate and biiiarseniate of potash, the oxygen of 
the base is to that of the acids as 1 ; 5, and (;o that of the water 
of crystallization as 1 : t2. 

Hence the only difference between these salts consists in the 
radicle of the acid of one of them being phosphorus, and that of 
the other arsenic ; and all the salts, which differ only in *this 
manner, are said to [)resent identical crystallin,e forms. 

Berzelius has made (considerable use of Mltscherlich’s hypo- 
thesis to bring together as one species all the varieties of garnet, 

as well as those of utnphibole^ mica, and several other minerals i 
and in vol. ix. New Series, p. 70, of the Annals of Philosophy^ 
our readers w ill find an abstract from Wachtineister*s paper, m 
the Swedish Transactions, containing a description and analysis 
of 13 varieties of garnet, all of which, with only one exception, 
proved to be constituted of an atom of a silicate of a base con* 
tuining 3 atoms of oxygen, as alumina and peroxide of iron, 
combined with an alum of a silicate of a base containing 2 atoms 
of oxygen, as lime, magnesia, protoxide of iron, and protox- 
ide of manganese. 

M. Beudant has the following remarks on the same sul^ect. 
After observing that it is scarcely possible to obtain artincial 
salts in a state of purity by crystallization from a liquid holding 
several salts in solution, unless they differ very materially in 
point of solubility, in which case they crystallize in succession, 
one after the other, lu' says, if on the contrary they are nearly 
equally soluble, they all mix together in greater or less jitopor* 
tion, and not one oV them will be pure. These mixtures often 
happen indifferently with <?very species of salts, so that they 
appear to be the mere effect of chance, and in that case the 
extraneous portion is always in very small quantity. But mix- 
tures occur under certain circumstances which it is very import- 
ant to understand, and may then take place in all sorts of pro- 
portions, wherefore sometimes no particular ingredient sensibly 
predominates. In general it is observed that salts of the same 
order of composition unite most readily, especially when they 
liave nearly similar crystalline forms. Thus all the species of 
alum have such a tendency to mix together that it is extremely 
dillicult to counteract it, and they cannot be completely sepa- 
rated when once united, even by repeated crystallizations. IViix- 
tures of tlie same kind occur between nitrate of baryta and 
nitrate of lead; between the nitrates of potassa and soda; and 
the sulphates of iron, cobalt, nickel, &c. ; also between the sul- 
]>hates of zinc, soda, and magnesia, &c. &c. These mixtures 
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not only occur when a solution contains merely the salts of the 
atfovife-raentioned groups, but if a pjreat niimbLn* of salts be dis- 
solved in the same liquid, they will tonu by preference, so that 
it may be said that salts belonging to tln^ same order of compo- 
sition, seek each other, as it were, to crystallize together, and 
mix in every proportion. 

In the case of the mixture of different salts*of the same 
formula, it is observed (hat the crystalline forms are not sensibly 
aflected, for such salts have, if not identical hu nifs, at least forms 
of the same kind, and very nearly alfu d with respect to their 
angles; as was first observed by M. iNiitsclierlich. Hence we 
can imagine that at the moment of their beeoiniug solid, a certain 
number of the molecules^of one salt may h(‘ subslilutcid for those 
► of another ^without occasioning any irregnlarlly in the crystrdli- 
zation. This identity of foriiuii;c Is iH»t only obsei vt;d between 
salts with the same acid, and having ditteicni bases of the sauw 
degree of oxidation, but also betw(‘eii suits of the same base, or 
bases of similar degrees of uxulation, llmt have dilfmciit acids 
of the same order of composition. Wlu uce it re sults that not 
only salts of different buses have analogous forms, niore or less 
nearly allied, but also lliat salts having dilfenmt aeuls arc simi- 
I arly ci rcumstanccd 

Mixtures of substances belonging to llm sanuj formula of 
composition arc also ( Xtremcly ficcptent in tiaturc both in simple 
and multiple conipouiuls ; i)ut as no cannot in this case, any 
more than in that of artiiicial salts, separate at will the imme- 
diate principles of these bodies, it is only by the consideration 
of their analyses that >vo can arrive at a knowledge of those 
mixtures. jTow by this coiisidenif ion, we find in the simple 
compounds, that sucli or such an oxide is rc'placed by such or 
such aiiother belonging to the same order of cmnposition. For 
instance, in stones accidentally coloured by a combined oxide, 
we find that the colouring principle is somf? oxide which replaces 
either that which serves as base, or that whicJi plays the part ot* 
an acid* Thus in the silicates with base of lime, or tiie bioxide 
of calcium, the colouring matter is frequently the bioxide of iron, 
and its quantity is such, tliat its oxygen is precisely equal to 
that of the lime that is wanting. It follows that the sum of the 
oxygen of the lime, plus that of the bioxide of ir(m, is exactly 
equal to the quantity of oxygim, which tluj lime would contain 
in the pure coloufless silicate. In silicates with base of alu- 
mina, or the trioxide of aluminium, the colouring matters are 
the trioxide of iron, the trioxide of manganese, &c. sometimes 
both ; and their quantity is such that tlmir oxygen is equal to 
that of the deficient alumina. 

In multiple compounds, one or other of the iuimediatef prin- 


Traitc £l«snncntairc, Slc. p. 244, 
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ciples is often replaced by one or more principles of thnsame 
formula, whose quantity varies indefinitely in aifferent ana^Cs^ 
but is always such that its oxygen is equal to ^at of the princi* 
pie replaced : hence if we take on the; one hand the oxygen 
contained in the common acid^ and on the other the sum of the 
quantities of oxygen contained in the bases, we obtain numbers 
which are prscisely in the same ratio to each other that they 
would be if the compound were perfectly pure. We are even 
led to the knowledge of cases in which one of the immediate 
principles is replaced by another with a totally different acid, 
the base either remaining the same, or being itself different. 
Thus silicates of lime are replaced by aluminates of the same 
base, or by aluminates of bioxide of iron, &c.^* 

M. Beudant then goes on to illustrate the preceding observa- 
tions by examples, and gives a sort of receipt for making garnets, 
-^r rather endeavours to show how one compounded of many 
elements may be divided into several others of more simple 
composition. 

We shall quote, with some abridgment, liis first example. 

** There are garnets obviously of the following composition ; 

Silica 41 containing oxygen 204)0 or 2 atoms 


Alumina ... • 22 10 *27 1 

Lime 37 10*39 I 


100 

which indicates 2 atoms of silicate of alumina, plus 1 atom of 
silicate of lime ; and a series of direct analyses presents a multi- 
tude of other results that can only be explained by calculating 
them on the atomic system. 1 hus the connexion between the 
following analysis and the preceding is by no meaiis'obvipus. 


Silica 37*00 containing oxygen 18*61 

Alumina 13*60 6*30 

Lime 29*00 8*14 

Magnesia 6*60 2*51 

Trioxide of iron 7*50 2*30 


Trioxide of manganese 4*76 1*41 

98*26 

we collect the oxygen of the bases of the same order, 
namely, the alumina, trioxide of iron, and tiioxide of manganese, 
on the one hand, and that of the lime and magnesia on the other, 
we find that the quantities of oxygen in the acid and bases are 
not far from the ratio of *2, 1 aim 1, consequently, the new gar- 
net very nearly harmonises with the former. 


* Trait<* £14iii€nUiie, S4vS, 
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<< Further to illustrate our analysis, let us insulate each of tlie 
sp^ies of g;arnet contained in tnc mixture. If we employ the 
trioxide of iron, to make a^ inelanite garnet Johant tut grenat 

itielanite) of the formula 2 F Si H- Ca^ Si', we must take a 
quantity of 

Trioxide of iron, vvhosr oxygen conespouci* 1«> Tv-O 


Silica 1*^) !f*14 

Lime ‘J*o H-l!) 


‘24-8:i 

There remains a portion o< lime whose c)xyi;ei\ is 0-84, with 
which w^e may make a gic^ssular garnet {dnnt pt tit Jairv an 

;:^rcnat gmssu/aire) of flie formula :3 A Si 4 ('a' Si hy faking 
a quantity of 

Silica, whose oxygen -- 11 ‘ 8 S km r(‘>pun(U fo 


Alumina I 1 

Lime .'>*S i 


o(>‘o 1 

There then remains a quaiJ<il\ <4 .s>Iira uhoj-( o.\\g(Mi is 
‘J‘33, and to use it up (pour ft ntphn/ei \ we may Hist make a 
gainet of ulmniua aiul magnesia {nn prtif fdin; (rahnid nn grentil 

(Catiunine ot nuigniaiv) of f lie formula 2 A Si 4- M’ Si ^ |>y tak* 
mg a quantity of 

Silica, w hose oxygen c*«Mrcs]'om!s to l s4 

AUiitiiiiu tiSS 

Alagnesia 0*14 )*)'» 

Lastly., we shall ni ike. <*f the lemamrlf i inn ft tr fo a 

'j:arnet of mangHiicse and ruaguf sia, f»f the fonutil ) ’ M i Si f 
A1 Si', by taking the residual 


Silica, whose oxvgen ' 

1*41 COUt >p Ml 

'1- ti) ‘J-MI 

Trioxide ofmaugant\-e 
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** which may be regarded as merely in the state of mixture;” 
and of which M. Beudani cannot make any tiling further, tte 
continues, 

Thus vve see that the garnet in question contains 

ATclanite garnet 24*83 

Cw-lcureous garnet 55*61 

Aluminous and magnesian garnet .««. . . 4*00 

Minuianesian and magnesian gurnet . . 7*00 

'frioxide of manganese (mixed) 2‘38 

^Magnesia (mixed) 3*47 

. 98*15 

This is takiiKg a peep into Xa(llre^s workshop with a ven- , 
geaiicc, and it is really a j)ity that all tlie elements of the analy- 
sis coidd nCft he worktul up ; rjuite provoking that Nature should 
have employed nearU six per cent, of matter in herwdy of mak- 
ing a garnet, more than AI. lleudant wanleil for A/s, and still more 
so that all the i lements slu>nld be in exact definite proportion in 
the first compound, and not in tlie last, so ingeniously dished up 
tVoni the several ingredients of melanitc^, grossular, &c. ik,c. into 
this garnet olio! Other similar examples are given from the 
analvses of iixinite and anqihiiiole, hut the reader will probably 
think tlie i)n‘cedin<g quite sulHcient. 

M, .Heudant <Muu‘tiides the chapter by observing, that the 
above method of tliscussing the analyses of minerals is the only 
way to form a clear idea of their composition — every other mode 
of looking at them, he says, leads merely to vague ideas/ or 
ratlier leails to nothing at all. The commou plan of giving the 
weights of the insulated ingredients generally presents only a 
parcel of incoherences, and it is this bad method that has so 
long prevented tlie immediate application of chemical researches 
to mineralogy, by concealing ail the advantages that may be 
derived from tliein.” We strongly suspect we shall adhere to 
the had method^ notwitlistanding. 

With respect to the term Uoinorphous^ M. Beudant very pro- 
perly remarks, that it cannot be received in a rigorous sense, and 
that it frequently merely indicates a very strong analogy, the 
forms of substances, said to be isomorphoiKs, differing only very 
slightly in the measurements of their corresponding angles. 

The late M. Haiiy was not a convert to the new views adopted 
by MM. Alitschorlich and Berzelius. After stating their ideas 
respecting p\ roxene, he says,* they were not led to these 
conclusions by direct observations on the different silicates con- 
tained in the pyroxene.^, but deduced them from observations 
raaSeby M. Mitscherlich on different substances obtained sepa- 

* Traite de Mm€raIogie, Second jSdition,p.39. 
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ra^ly by chemical processes, and compounds of difTerant bases 
combined with the same acid/* M. Mitscherlich has quoted 
three crystallized substances found in nature as analogous to 
those he obtained artificially, namely, the sulphates of lead, 
baryta and strontita. “ These analogous compounds/’ observes 
M. Haiiy, of three bases combined witli tlie same acid should 
have the same primitive form, and IM. Mitscherlich without 
doubt has examined closely into the matter to satisfy himself if 
fins example be favourable to his views. The fact is obviously 
f)lherwise. The jnimifive form of sulphate of lead is a rectan- 
gular ocLohedron, and consecjiicntlv iitcmnpatihh^ with that of 
Milpirate . of baryta, and sulphate of stmutita, which is aright 
rhomboidal prism. Meueover the anglrs ami dimmisions of this 
' prism ditfer obviously in tlu^ two species, tlie angles of the base 
in the sulphate of baryta being lOF IV2' and 7S° 2H', and in sul- 
phate of strontita lf)4^ ‘2<S' and 75^ l‘j'. 

** INf. Mitscherlich has not luani more fortunate in the identity 
of form which he fancies he has discovered between two other 
natural substances, whose composition has nothing in common, 
namely, sulphate of copper and axinite. The three angles which 
measure the incidences of the faces ofthe paralhdopipedons, the 
primitive form of those two substances, arc, Ibr the sulphate of 
copper, the first 124^ 2 ' \ the second 128® .87'; and tlie third 
109® o2'; whilst for axinite two are right angles, ami the third 
is 101^ 30'. Such are the contrasts whicii M. Mitscherlich 
takes for characters of identity/’ 

The form of the crystals of sulphate of magnesia and sulphate 
of zinc is, according to Hauy, a right prism with a square base, 
terminated very commonly by a right quadrangular pyramid, 
M. Mitscherlich quotes them as ** another example, hut the 
angle,” ^ays Haiiy, formed by two of the faces of the pyramid 
taken on two opposite sides is about greater in the sulphate 
of magnesia than in the sulphate of zinc. 

** Moreover, how is it that the results announced by M. Mit- 
scherlich are, on every side, in contradiction to those presented 
by natural productions, as if afiinity played a different part in hi« 
laboratory to that which it acts in the laboratory of nature ? 

Take a view of the various crystals that are found in our 
cabinets containing different bases unite<l to the same acid, and 
throughout their geometrical forms will be seen to differ more or 
less. The primitive^form of phosphate of lime is a regular hex- 
ahedrai prism, that of phosphate of lead a rliomboid, that of 
phosphate of iron an oblique rectangular prism, that of phosphate 
of copper a rectangular octohedron, and that of phosphate of 
manganese a rectangular pamllelopipedon. If we take |he 
muriates, the primitive form of muriate of ammonia i.s a regular 
octohedron, that of silver a rectangular parallelopipedon, that of 

2 A 2 
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iron a right rhomboidal ‘Drism, and that of copper a rectangular 
octohedron ; and so of trie rest.” ^ s 

, It does not appear that M. Haliy has taken into consideration 
the difference that water, chemically coEibined, may produce in 
crystalline forms ; at least he says nothing about it in bis argu« 
nients against isomorphism in the passages we have quoted. He 
continues ttius : — According to these observations, if the 
opinion of MM. Berzelius and Slitscherlich\^ith regard to pyrox- 
ene, a natural mineral, be correct, it follows that its constitution 
is an exception to the general results of the crystallization of 
natural bodies, and appears to be inexplicable. 

I must add, that on the preceding^idea, it would be very 
difficult to form a clear idea of what cons\;itutes the species, 
pyroxene, in a chemical point of view. The different silicates 
which occur as constituent parts of that mineral have nothing 
■fixed, either in respect to their number in the same individual, 
nor in their proportions. Supposing all the combinations of 
which they are capable, taken one and one, two and two, three 
and three, to exist in nature, we shall have fifteen different modi- 
fications of pyroxene ; and if vve reflect that in the analyses 
hitherto made of different pyroxenes, the quantity of magnesia 
varies from 4*5 per cent, to oO, that of iron from 1*08 to 17*38, 
and tliat of manganese from 0*09 to 3, what a series of shades 
shall we obtain if we multiply those analyses ! ” 

According to Haiiy’s views, all the pyroxenes contain a com- 
mon basis ot elementary molecules, which determines their true 
composition, and by a necessary consequence the invariable form 
of their integrant molecule, and all. the other ingredients, which 
he considers as purely accidental, are only interposed amongst 
the molecules of the essential substance without affecting its 
characteristic form. That substance he assumes to lye silicate 
of lime, for in fourteen analyses the quantity of lime was nearly 
constant, and in the proportion of about 20 per cent, on the 
whole mass. I do not know,” says he, ** why M. Berzelius 
has supposed that it may be replaced by magnesia ; how can it 
yield a place to that substance which it has never abandoned?” 

More lately Mr. Brooke has also questioned the stabili^ of 
this hypothesis,^ and has asserted (as we have seen that Haiiy 
had done before), that the supposed identity of isomorphous 
bases does not exist, and that the apparently similar forms 
belonging to substances which difler in composition, do realltf 
differ from each other in measurement, although in some cases 
by only so small a quantity as not to be appreciable by the 
goniometer. Mr. Brooke remarks, that the instances which 
M.^Mitscherlich has adduced in support of his theory, or we 
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may almost say. as its foundation, are not in accordance with 
itf ” and he then goes on to show the differences in the incli- 
nations of the planes, in the sulphates of leady baryta and 
strontita. These,^^ Jie adds, are natural crystals, and 
eviden^ do not support our author's theo^.” 

Mr. brooke then states, that the artificial salts of those three 
bases accord with it no better, and that the ocr/rt/fs present even 
much greater discordances than the sulphates. The theory is 
not better supported by the carbonates of lime, iron, and zinc, 
which are stated to be isomorphous. The primary forms of 
these substances are rhomboids, and the inclination of P on P' 
has been ascertained to be as follows : — 


Carbonate of lime . 10r>® o' 

iron 107 00 

zinc 107 40 


Mr. Brooke adds, that he is informed that the theory on more 
mature consideration has been abandoned by the author himself. 
If that be so, his candour reflects the highest honour on M. Mit* 
scherlich, whilst the necessity of relinquishing a favourite hypo- 
thesis furnishes an additional argument against the adoption of 
those dogmas which, in some measure at least, led to its original 
formation. For, if Mr. Brooke’s information he correcit, we 
must object to them, not merely their negative quality of useless- 
ness, but their positively mischievous tendency to induce or 
confirm error. But, to return to our original subject, however 
that may be, the assumption that the stronger bases must contain 
mcjsre than one atom of oxygen, should be estal)lished on a ])etter 
foundation than mere analogy, or such arguiiieuts as we have 
met with in the preceding pages, before it is made tin; ground- 
work fojr superseding the beautiful simplicity of the atomic 
theory as promulgated by Dalton, and substituting iu its stca<l 
the unnecessary intricacies introduced by Berzelius. 

We are not, however, surprised that the hypothesis should 
have made considerable progress amongst our fellow chemists 
on the Continent. Its ingenious promulgator has, we believe, a 
large number of pupils, and it is perfectly natural that bred iu 
his school they should warmly support and propagate tbf* doc- 
trines of so admirable a master ; for in most re^:pects, few <!he- 
mists in Europe deserve tliat epithet more justly than Berzelius. 
The accuracy of his analyses, the incomparable ingenuity which 
many of them demonstrate, the indefatigable ardour with which 
he pursues his darling science, and the multitude of important 
facts with which his genius and industry have enriched it, give 
him a high claim to the admiration of every chemi&t in the world. 
It does not follow, however, that he is therefore infalliblef and 
after the best attention we have been able to bestow on his 
peculiar modifications of the atomic theory, w^e see no reason for 
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preferring them to the simpler doctrines taught in England, and 
until they shall be fully convinced of their superiority by /acts 
derived irom experiment, we hope the great masters of our own 
schools will adhere to their present 8y8t4m, both in their lectures 
and their publications. 

(An abstract of Berzelius’s table of atomic weights in our next ^ 


Article IV. 

Astronomical Observations, 1825 

By Col. Beaufoy, FllS. ^ 

Uusheif Heath, near 'Stanmore. 

Latitude 51^ 37' 44*3" North, Longitude West in time I' 20*9.3", 
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Obftervfd Transits of the IVIintn and Moou-culminating Stars over the 'IVIid^le Wire of 
the Transit Instrument inSiderial Time. 


1 825, Stars. Transit. 

April 1 — 57 I^onis lOh 47' 15*6.3" 

1.— Gl Izetinis H 04 51*64 

I. — ^ Leonis. 11 07 49*74 

1.— 77 Leonis 11 19 01*04 

I. — p Leonis 11 21 26*10 

J. — 5loon*s First or West Limb .... 1 1 25 26*49 

1—120 Virginis 11 29 31*30 

1. — 167 \'’irginis 11 42 09*10 

1— 213 Virginis It 52 08*11 

1. — 2;i0 Virginis II 57 06*02 

2. — 17 Virginis 12* O.i 22*18 

2.— 14 Virginis 12 10 24*34 

2 — 63 Virginis 12 14 14*17 

2.— 5hwn'8 First or West Limb. .. . 12 23 56*01 

2.— « Virginis 12 .30 17*37 

2 196 Virginis 12 42 21*.53 

Virginis 12 45 20*07 
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Atr, on T^mstriai Light Oi^ Heat* 

. Article V. 

On Light and Heat from Terrestrial Sources^ and on the Theori/ 
of the Connexion heiiveen Lis^ht and Heat, By Baden Povvefl, 
MA. FRS. 

(1.) In all investigations on radiant heat, onc^ of the principal 
sources of difficulty consists in properly estimating the loss of 
heat by radiation from the bulb of the thennoineter on the side 
not exposed to the radiant influence, and which depends on the 
rate of communication of heat through the hull), and on the 
radiating power of its surface. External circuinslances regulate 
the amount of this effect*; the proximity of a glass screen of 
lower temperature increases it as we have already had occasion 
to notice ; and independently of radiation, then* must ho 
trifling loss by conduction to the air in contact ; hut in all these 
cases, it is evident that the loss will he very dilferent, according 
to whether w’e are observing the rise of the thermometer in a 
given short tiiiie, in a longer time, or its stationary indit^ation. 
The communication of heat, through the hulh will also he very 
dilferent in a mercurial and in an air thermometer: in tlie hdtt'r 
also the expansion of the glass will he likely to produce cu)nKi(lei- 
able error from the lower conducting ))owerof the inclosed air. 

All these circumstances, and perhaps others, hav<^ a grout 
tendency to perplex the experimental results ; and I hav(^ been 
the more induced here to allude to them, ])(‘cau.se 1 am inclined 
to think that 1 have not given s(»me of my foimer arguments the* 
advantage they might have had from attributing too great an 
influence to the loss hv radiation. Tlii^ probably luit'd not have, 
been taken into consideration in llie formula, since it would 
seem that a greater length of time would he necessvny in order 
to the cominiuiicatiou ofheat through the bull) so as to prodmje 
any sensible loss of heat. It would he easy to investigate a 
more general and correct furiuula ; but upon reconsidering those 
experiments (28) to which the formula appli(‘s, 1 am Ijv no means 
sure whether they are of a nature sulHcicntly sus(“(^ptihle of pre- 
cision to determine with any exactness the proportion main- 
tained betw'een the heating and illuiniuatiiig inlc nsity of the 
rays. In fact, until we j)ossess that important desideratunj, a 
photometer upon |he principle of illumination, this part of the 
subject must remain involved in considerable imcertuinty. 

(2.) The consideration above adverted to will apply to the 
experiments on the solar heat (8), and the remark upon them 
(42). The conclusion is in fact thus very much strengthened ; 
and the effect of simple Iieat, if any were added by the reij^oval 
of the screen, would be to diminish the ratio oi llie white to the 
black effect, bv' addition of quantities to its terms ia the rati»» of 
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These experiments may be contrasted with those 

recently communicated to the Royal Society, fa which precisely 
tlie same method was applied to terrestrial light and heat, and a 
remarkable difference in ratio exhibitecl when the screen was 
removed. 

Similar remarks apply to the other experiments (19, 20, 42), 
which appear to me to afford the most satisfactory means, and 
perhaps the most delicate, we at present possess, of deciding 
the (uifistion as to the existence of any perceptible portion of 
simple radiant heat in the splar rays. 

The difficulties alluded to 1 have found to occasion much per- 
plexity in the experiments on terrestrial light, and heat in which 
I have been for a loiiir time enjj^a^edv In those results which 
form an answer to the principal cjuestion existing on the subject, 
^and which are contained in the paper just alluded to, I conceive 
lill fallacy arising from these clauses is sufficiently guarded 
against ; and I trust the same may be said of some further inves- 
tigations on the same topics, to which 1 alluded at the end of 
my last paper ; and which were at tirst designed to form a 
second part to the papcu* comumnicuted to the Royal Society; 
but which upon further consideration 1 w ithdrew.* 

The principal part of these investigations, and the theory 
which I have deduced from them, together with some additional 
remarks, will form the subject of the present paper. 

(3.) Having by the former experiments, as 1 conceive, esta- 
blished the general fact of tw<i heating radiations emanating 
from luminous hot bodies, it becomes obvious that we may apply 
this distinction to explain many results of former experimenters; 
in particular those of M. de la Roche, befofe alluded to, w ill, 
upon this princi|)Ie, exhibit an increase in the ratio of the heat- 
Ing power of liglit to the simple heat in proportion as bodies are 
more completely luminous. \\ ishing, however, to examine this 
and other kindred phenomena nj)Oii a uniform principle, 1 adopted 
the following application of the differential thermometer, w hidi, 
though it w ill not prove the existence of two radiations, enables 
ns, when their distinct existence is assumed, to determine the 
ratio subsisting between their eflTect, though not with great 
accuracy, yet probably sufficiently so for the purpose here 
wanted. 

The method consists in placing a small screen so as to inter- 
cept tl>e heat going to the plain bulb. The*black bulb is then 
affected by tlie sum of the two radiations, or / -p A. Then 
observing w’ithout the screen in the usual way we have (/), and 

thus obtain (A) and the ratio I here suppose the bulbs to 

= S I nicntioti tbw because, owing to an accidental mistake, some account of them was 
given in tbe rcjiort in the Jnnuh for >faFch, p. 9*^1. 
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be both alike absorptive of simple radiant heat. This was not 
esactly the case in the following experiments ; one bulb being 
coatea with Indiin ink, so that if the radiation were not sufficient 


to counterbalance the effect, the value given to (/) is too oreat 
when the instrument was used without its case ; but the differ-* 
ence w;as probabljr very trifling as will appear by a comparison 
made in some of the experiments. The annexed sketch will, 
perhaps, assist in lihowing the nature of the effects : it requires 
no explanation. 





A. Hot body, 
lb Difl’er. thermometer. 
S(*n‘en. 


This is precisely the same method as I formerly adopted 
eudeuvouring to tfete<*t any scnsilile degree ol nou-trausinissible 
heat in the sun’s rays. 

(f).) In the instance of th(? sun then, the heating power of 
light constitutes the total effect, lii the instance of luminous 
terrestrial sources, we rcc<^gnise the joint action of the two 
radiations; aiul in non-luniinous hot Ixulies only that of heat. 
In different instances of luminous bodies, these? two causes 
operate in different proportions so as in some to approach the 
first, a-jnd in otliers the last of these di;scriptions ; and if so, what 
are the distinctive circumstances with which such variation is 
accompanied '? 

(6.) In addition to the inference before made from I)e la 
Koche’s experiments, it seems well estal>lished that {ctvlerh 
paribus) the light emitted from thime increas(*s with the com- 
pleteness of the comlnistion. Thus Count Hnmford (Phil, 
fessay.s, i. 304) found that with ecpuil quantities of oil. the light 
of an argand lamp was to that of a common lamp us 100 to 
I was desirous of comparing sinrh a ratio with the correspond- 
ing one of tlie effects of simple heat ; and tlie follow'in^ are a 
few* results obtained by the method just described, with the 
flame of an argand lamp (the diameter of w'hose cylindrical wdek 
was 0*75 inch), by increasing the flame. The first experiment 
W’^as made for the sake of comparison, in order to estimate the 
effect of the glass chimney : the instrument wJis one having the 
bulbs at the same height ; the sentient bulb coated with Indian 
ink. 
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is obvious that tluae is a limit beyond which increasing the 
wick does not produce more complete combustion, 

UTseveral other experimenis tried on flame, one case regards 
the alteration wliich takes [>laee in a nanui as exhibited in the 
simple experiment ol’ ])laeing salt in the wick of a spirit-lamp ; 
tile eH’ect Ix'ing inerc^ased also by <lilulingthe spirits with water. 
(See Dr. llrcwsler’s paper on a Monochromatic Lamp, Edinb. 
Phil. J onrn. No. l!), p. 1*23.) This e\p('riment gave the follow- 
ing results. The instrument employeil in this and all the subse- 
quent experiments was a small photometer, having its bulbs in 
the same vertical line. 

Xuniber | 
of experi-' 

inents. I l*iirtiviilar^. t 

t Fliinu* ot* spirit liunp. Distance ) 

i J 

t Spirits diluted, uml salt placeilin 1 j 
' ^1 the wick; tlie llanic smaller. J , 

(8.) Count Rumford found that, when by employing many 
flames near each other, the temperature of the liame was 
increased, the light given out increased in a much greater pro- 
portion. (See Phil. IVans. 1820, Part 1. p.22 ; .Davy's Elements 
of Chem. Phil. p. 224.) If the simple heat radiated increases 
in a proportion nut greater than the temperature of the iiame, 
we shall here observe the same increase of ratio between the 
radiant heat and the light as in the preceding instances. 

This point 1 proceedetl to examine in the following set of 
experi«jients, in w hich I cuinparod by the same method as before, 
the effects of ligiit and heat produced from a single flame, and 
from the juxta-position of flames. 
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Number 
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Ill all these cases llie increase nl tlic ralio hetwaa n tlic ell'ccls 
of light and those of simple iicat is very eonspicimus ; audit 
appears both from the resull.s ol' Count Itumfonl, iicc. as as 
these, that the increase of light, is in a ratio than that ot‘ 

the increase of temperature ; llie t lfecrs of light being in these 
experiments more than douiiled when two llames were united, 
whilst the heat radiated was less than donhled. 

(y.) 1 uow^ extended the inquiry t<» the radiation tVom metal at. 
diflerent stages of im^andiiscence. Tor this purpose I enijiloyed 
a mass ot iron of a cylindrical form, ahoul six int‘h« s long and 
I’o diameter ; lieateti to the brightest ptiint which a common 
lire could communicate, and suspended viutically. photo- 

meter'was exiiosed to it at seven inches distanec*, placed onpo- 
site to the middle point of its length. In the first sets «>f these 
experiments, I observed the eflect ol light, using the glass cas(», 
and therefore could make no comparison ot the eliect C)( the 
light with that of the heat:. I am well aware that tlu se niune- 
rical results can only he regarded as rough approximations ; yet 
they will give some idea of the different law followerl in the ])ro- 
gressiou of the two jiurts of the efreet. The value ot (/ 4' A) 
may have been somewhat too small frmu a trifling heating effect 
of the small screen on the lower bulb. 
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Incandescent iron. Rise in 30 seconds. Distance 7 inches. 
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(10.) lathe following set of experiments, the effect of light 
was observed with the instrument in its glass case, with an addi- 
tional screen of plate glass several times replaced ; for (/ 4- h) 
there were two screens to the lower bulb ; the outer one several 
times replaced. 


Incandescent iron. Rise in 30 seconds. Distance 7 indies. 
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(11.) 1 subsequently made a similar set of observations with a 
ball of iron two inches in diameter. In the former case, the 
values of (/) and of (/ 4- It) were not so taken as to be compara- 
ble. In the present instance 1 attempted, by obtaining both 
residts. under similar circumstances, to deduce the value of (/r) 
and the ratio ns in former experiinents. For this purpose, to 
obtain (/) the instrument was employed without its case, but 
with three screens of plate glas.s ; and, as before, for (/ 4- A) ; 
the nearest screen w'as 1*5 inch from the bulb; here there might 
be some small cooling effect. After the experiment, the outer 
.screen alone was found at all heated. 
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Incandescent iron. Distance 6 inches. 
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(12.) For the sake of comparison, I here airain repeat the 
observation of the light with the case : the indications weic: 

( 'a^e, (.'ciKc Hiul two mtccds. 

( 1 ) V2) ( 1 ) ( 2 ) 

Rise in the first 30 seconds . . 8^ 11 . . . . 1) 

(13.) The general inference from these experiments is, that 
observing the progress of the radiation from a nut mass of metal, 
beginning with the heat of luminosity, we find the radiant heat 
increasing, and the heating power of the light distinct from it 
increa,sing also, but the former in a less ratio than the latter. 

Thus it w'ould appear that this same law is followed in all the 
different cases of luminous hot bodies here considered, in propor- 
tion to the density of the Hame, to the completeness of combus- 
tion, to the coalescing of several flames, and to the degree of 
ignition in metal. 

The heating power of light increases in a higher ratio than the 
simple radiant heat which accompanies it. 

(14.) The fact which I conceive is established in the first part 
of my experiments, viz. that in the radiation from luminous 
bodies, simple radiant heat exists distinct from the light and its 
heat, appears to me of some importance in regard to the validity 
of that theory which asserts that heat is merely light in a state 
of combination. According to that theory, as the temperature 
of a body is raised, it begins to give out tne igneous fluid in 
a free radiant state : this at first is simple radiant heat,i>but by 
degrees its properties and intensity become altered, and it begins 
to act upon our organs with an illuminating efl'ect ; but is liable 
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to absor[>tion again from bodies on which it impinges, in propor- 
tion to the darkness of their colour, and thus becomes heat, dis- 
playing its etl’ects as temperature. 

Tile views to wiiich I have been led as to the distinct nature 
of the two partxS of the total heating elfcet, so far tend to disprove 
this theory, that we here evidently perceive u very considerable 
portion of tin* radiant matter not at all converted into light, but 
merely increased in inte nsity. * 

il‘, therefore, we still adliere (o the supposition that light is 
oidy heat in a diiieK iit state, we must so far modify the hypo- 
thesis as to admit that only a part of the* igiifous Iluid undergoes 
this <*hange. lint hcK? we must furtlur ask, whether sucli an 
admission can lx* marie in consistency with the other parts of this 
theory, <>r e\L’n with its fimdam<‘nta] pVinciples. For this pur- 
pose we must fake a brief review of itv leading features, and the 
gnuuuls on which it is built. 

(lo.) Frol". l.eslie, in his Inquiry into the Nature of Heat, 
p. FjO, maintains the opinion of the matmiality of‘ light, and of 
Its existence in actual combination with bodies. He then 
examines the phenomenon of its absorption as connected wdth 
reflection, livc. ; he altributcs to light in its state of combination 
the heating ]>roperty, from which Jie is led to the conclusion, 
that heat is light in a state of combination,'' p. 1G2. 

The ground upon which he adopts lliis theory is this; having 
come to the expeiiinenlal conclusion that “ lieiit is an elastic 
fluid extremely subtle and active,’* he asks (p. lob), Is it a new 
and peculiar kind of fluid, or is it one with wdiich, from its 
cfl'ects, we are already in some manner acquainted ? If any suck 
can be discovered that will strictly quadrate with the phenomena, 
the spirit of true philosophy which strives to reduce the nttmher 
of ultimate principles^ would certainly persuade ns to embrace it. 
Butin searching further, we may, perhaps, educe direct proofs of 
identity ; and then, from a comparison wdth the effects of 
light before mentioned, he concludes their identity. We may, 
however, be permitted to ask, whether, to suppose two exist- 
ences (in some particulars at least), possessing such very differ- 
ent properties as light and heat do, to be merely the same sub- 
stance in ditferent states, is not rather departing from the general 
simplicity of natural causes ; and supposing a new sort of rela- 
tion between two existences with which in other parts of nature 
we are unaci|uaiuted, should we not be more i*i the true spirit 
of inductive philosophy, if, admitting the distinct existence of 
light and heat we sought to explain, the facts of the one being 
apparently produced by the other, according to some lawa 
^ilready known to act in the constitution of things. 

Prof « Leslie shows (p. 176), that all rays of light fi*om whatever 
source must issue from that source with the same identical 
celerity. It hence appears,” he observes, << that light must 
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derive its projectile impulse from the sole operation of its pecu*- 
liur elasticity while in tht? state of heat/' Its motion/' he then 
shows, is exactly similar to that with which an ox()ansive 
tiuid will rush into a* vacuum/’ lie concliules this profound 
investigation by remarking, tliat “ We arc forced to suppose 
that when bodies discharge light, tliey arc thrown into a sort of 
convulsive stale, having tlunr adhesive atlraclit)n -to it alli cted 
hy luuineiitary intervals of suspension, during which ills, (he 
luiniuons particles, being scl (Vcc, aie projected l»v tlu*l\ own 
iiilrinsic repulsions. Witlioul admiltiug tins hyj)uthesls, it 
seems impossible to explain the c(pudity oi inotmn wiiich belongs 
to every species of light, however variously cond)ined witli dii- 
ferent bodies as t^onstituting heat, it is emitted fi*oui them all 
with the same rapidity ; ‘and sneli \\c Innt* s« en is the remarka- 
ble property o(‘ an expansi\e fluid wiien liheraif d/’ (Ih 177.) 
He then proceeds by a higldy <*uiit»us compulalion to eahMilMte 
the elasticity of light, the vM-ight of combined light on beat, thi: 
waste ol‘ luminous matter in llu: smi, and olber point ^ <*onnecled 
with these. 

In thus explaining the projection of light from Ixalics, its 
existence as an expansive ami .elastic. Unid is easily juiinissible, 
and appears confurmablcj with all we know of its propcrticjs. 
I5nt the hyjiothesis just (pioterj rt'specting the state? into wliicdi 
bodies must be brouglit in ordm* to discharge it does not sc(?m 
susceptible of oxporiiiUiiital proof. 

Admitting the reasoning from wluc.li the iihenonuma, of itK 
eiuission are explained on the supposition (d'lts being an elastic 
fluid, we may ask is it necessary U> suppose in order to its heing 
thus emitted that it is identical with heat ! Should we imt avoiu 
the part of tlie hypothesis lust alluded to, if wt? supposed the 
light t9 exist in combination with tim s(di<l substane.e in the same* 
way as gaseous fluids are known to exist in eomhmation with 
such substances, and that by the (Operation ol the lu*ut which is 
employed in raising the bfaly to the temperature of liimino.sity, 
the light before in combination is made to assume its elastic 
fluid state, and then is projected from the body accordiiyg to the 
mathematical principles which Prof. 1^. has just before laid 
down. 

From this review, w'e shall be prepared to perceive how the 
circumstance before adverted to presents a serious difliciilty to 
the hypothesis. J.f the heat of a body be converted into light, 
owing to the action of the causes here explained, we may ask 
how then it can happen that only part of the whole (juantity of 
heat combined with the body is thus changed into light t or why 
the increase of elasticity only takes place in part of the conibined 
fluids and not in the whole; for the unaKered portion still con- 
timiei? to be radiated as heat, but is neither converted into lights 
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nor in any way altered in its properties so as to approach the 
nature of light. It seems to be impo^ible to qonceive that the 
mere continued and increased action of one cause^ or a fluid of 
one simple nature can change a portion tof it into a new sub* 
stance^ and yet leave a very considerable part in its original 
state. Nor can the difficulty be diminished by’isupposing the 
heat to be a compound of two different species, one convertible 
into light, and the other not ; because, as we have seen in these 
experiments, in tlie same body the proportions of the two will 
be constantly varying with the increasing intensity of ignition, 

(Iff.) After all it becomes a (piestion, does any part of fhe 
simple heat disappear so that w e i*an suppose it either converted 
into light, or in any otlu r way changed in iis pi^jperties ( It does 
not appear to me that this has been*in any way established 
either by the supporters of the theory just alluded to, or any 
other experimenters ; yet its investigation is clearly a point of 
importance. If it should be shown that it does not take place, 
this theory (independently of the objections just urged) would 
entirely fall to the ground. If it should appear that some such 
pheuonieuou does take place, the above objections would not be 
111 the slightest degree, removed; and we might then, perhaj>s, 
have some ground for a more correct and inductive view' of the 
subject. 

(17.) This was one piinci)>al point 1 had in view in these 
experiments, and I coneei\e to he by them sufficiently shown, 
that a portion of the heat which wo know upon independent 
grounds is generated, is actually lost, or does not appear either 
as heat of temperature, or in a radiant form. . 

The general result of my second set of experiments is, that at 
first the heating of a body causes it to continue radiating heat in 
a proportion which is nearly that of the increase of ternpe/ature. 
At a certain point which we call tlie temperature of luminosity, 
light begins to be given oiU, possessing a heating power when 
absorbed again ; the light estimated both by this pow er, and 
generally also by its illuniinating effect, continues to increase ; 
whilst the simple radiant heat, distinct from it, continues to 
increase also, but in a less ratio than the light. 

The radiant heat probably tem/s to increase in a certain ratio 
to the elevation of temperature ; at the same time (from the 
peculiar constiturioii of boditis) an increasing quantity of it is 
continually abstracted, or ceases to appear as isacliaiit heat, and 
this loss corresponds to the increase of heating power in the 
light. 

This law applies lo the case both of the same body at different 
stages of* ignition, and to the comparison of different lumijious 
bouiesv as different flames, which have been shown to have 
different temperatures of luminosity, and which on arriving at a 
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certain stage of combustjou continue at the degree of ignition 
\v^ich belongs to* that point without further increase, that degree 
being different for different combustibles. 

It appears probable J if we extend the analogy from what we 
already know, that the general law is, that in proportion to the 
completeness of the combustion, more light and pjoportionally 
less heat are radiated ; and it seems natural to suppose that a 
greater energy of action would rather cause the heat to be em- 
ployed in evolving light, than simply to radiate away. 

In the sun’s rays it has been shown that the light produces 
the .vhole heating elfect ; hence if the origin of tlie solar rays 
be from any jjrocess siniilorto combustion, it must be analogous 
to the most perfect kind of combustion. 

Mr, Ib’ande lias shown (Piiil. 'IVans. Part I.) that the 

galvanic light a|)pioaches more in its chemical pn)[)crtics to tl^e 
nature of the solai light tliaii that, from any t)ther source. 

(IS.) If an\^ doubt should remain as to tlK‘ actual disappi ar- 
aiice of a [lortion of lu'at, let us only adxcrl to the instances 
artbrded in the above exjicrimcnts. In incieased intensity of 
combustion, a proportional iiuuH'.isc oi* In at. must be jj.em:rated ; 
but from the more intense comliustion a greater inc rease of beat- 
ing power is conimuiiicat<?(l to tin? light than is I'xhibited in tin? 
radiant lural. This inciease, tliertifon^, consists ot lusit (huiNcd 
from the hot body no longta* forming heat of ttanperatuif', and 
no longer radiating as lieat ; but combtmal in a [xculiar way 
with light. 

Again, solid particles volatilized in a llame accpiire tempera- 
ture from it; but they henc(‘ give out much mon- Inating light, 
but not as much more radiant heat. 

On the uniting cif ditbacut flamc^, the sane* linng is mo'-t 
|)aipably«hovvn. "I'he two ihiines unitial give out h-.ss than the 
sum of their separate lu'ats, uud neue than tin* sum ol tleir 
separate heating powers of light ; tin; latter must le; im reasc.'d 
at the exjumse of tiu.* former. The heat disa[>pears eithei' as 
temperature or as radiant luait. 

From the experiineuts on incandescent metal, we might 
deduce exactly the same < onclusion. 

(19.) That the extrication of light is in nio.st <‘ase.s owine in 
some way to the 'Agency of heat has been long an eslaljbsfied 
opinion. Thus ]V^;./Morgan (Pliil. Trans. 17Ho, No. 11) consl^ 
ders light as a suwj^nce united to other bodies by i)eculiar 
attraction, and separated by having that attraction overc<mie hy 
heat. Blue rays he conceives to have the least, and red the 
greatest affinity, and consecpieiitly the former are first separated 
by the heat, and it is not till the last slugij ol (annbustioii jhat 
red light is given off. lie considers the increased generation 
of heat to produce a corresponding increase in the evolution ol 
light. 

Neiv Series, vol. ix. 2 n 
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The experiments of Mr, T, Wedgwood also tend to the same 
point. (Piil. Trans. 1792, No, 3.) ne coiisid/?r8 the light pi^- 
duced by attrition to be evolved by means of the heat generated. 

The agency of heat in causing the evolution of light is clearly 
recognised by Count Runiford, in his experiments on the coales- 
cing of flames. He conceived the increase of light to be owing 
to the proximity of the flames ‘^so as to communicate heat.*^ (See 
Mr, Braude’s paper on Combustion, Phil. Trans. 1820, Parti, 
and Sir H. Davy’s Chem. Phil. p. 224.) 

But thf’i e are cases in which light is extricated, where it does 
not appear that any elevation of sensible temperature is n{»ces- 
sary to its production. Such are the instances of phosphorescent 
animals, of the light generated during putrefaction, See. Any 
theory of the subject ought, therefore, to he sufficient to explain^ 
not only how the heat acts in evolving the hglit in the former 
dases, but how the same cause can produce the elfecls as in this 
latter case when the temperature is not increased. If then any 
theory should at once embrace these two apparently very oppo- 
site cases, it would probably be considered a strong argument 
in favour of it. 

(20.) We liave not any precise ideas as to the mode in which 
the heating effect which takes place whenever light is absorbed, 
is produce<l. The theory which asserts that the light is trans- 
formed into heat is a vvliolly gratuitous assumption ; it lays a 
great claim to simplicity :5f principle ; but this is, perhaps, more 
apparent than real. The simplicity of any by j)()thesis, considered 
as ail explanation of jjhenomena, depends not solely on tlie 
absence of cuinplicatod ctunbinations, but also on its analogy to 
soiiu^ well established priuci[)les on which other similar classes 
of pheiumiena are explained. Thus it is easy to say, and to 
conceive, that light on absorption is converted iiitcx heat, or 
exists under a ditierciit form ; but this, besides being a mere 
assumption answers very little puipose; and scarcely brings us 
one step nearer to an explanation of the phenomena than we 
were before ; in other words, it does not exliibit them in any 
such point of view' as makes them analogous with any other class 
of phenomena. Not only, how^ever, is this hypothesis 
in the characteristic just mentioned, but it also appears to me 
to be fairly chargeable with being positively at variance with all 
established analogy. 

According to this theory light is a peeuliar and extremely 
subtle species of matter w hich, in its ordinary state, is distin- 
guished only by the property of illumination, but on being 
absorbed by bodies, enters into combination with them, and is 
changed into a new' substance, or continues to exist uuder the 
forVn of another sort of matter, which is heat. 

Thus we have an extremely subtle sort of matter undergoing 
an immense degree of condensation, and becoming a component 
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part in a solid body ; bu“, according to all analogy, we should 
jRere expect tha^ in doing so, it would give out a considerable 
quantity of latent heat, which would be rendered sensible iu 
raising the temperatune of the body. The above theory, how- 
ever, will not allow of such a view of the matter ; for the heat 
produced is here the substance itself which is united to the body, 
and not the result of that union. Moreover thalb a substance 
should at once be In combination with another body, and at the 
same time act upon other bodies as if it were free and uncoin- 
bined, is still further contrary to analogy. 

If then we assume the materiality of light, and wish to take 
such a view of the mode in which its heating ellects are produced 
as shall at once Inake the smallest assumption, and be most 
analogous with other phenomena, we must, seek lor some other 
liypotliesis than that just alluded to. 

(21.) It may be <’,onsi<lert*d as estaldisheil that the porliou7)f 
light which is not rellec-ted iVom a surface undergoes an absorp- 
tion, and changes its state; whether it form a triu* ehemicai 
combination with the body is a point wliich is |)rol)al)ly bi'yond 
our means of investigation. It is, liowever, ( ertain, tiuit imme- 
diately on the ubsc)iptiou taking place, heat is produci d in the 
body ; but since we are in ignorance, ol’ the nature of the combi- 
nation formed by light with the body, it is surely a most unwar- 
rantable assumption to say, that the combined sui)stunce‘ is heat. 

On the other hand, seeing an extremely subtle substance enter 
into combination w ith a solid body, and iinding heal jnuduced 
ill that body, what idea can we more naturally and indeed una- 
voidably form, than that the increase, of lemperaturt? is here, as 
ill all other cases, occasioned by the giving out of laUnit Irom the 
absorbed substance. 

(22.) J[n conformity with the phenomena of tlie clianges of 
state in ail other sorts of matt fu*, we liert^ readily peii^eive that, 
first, when liglit is alisoi bed and enters into combination w ith 
common matter, heat is given out, and dillerent degrees of heat 
by diilerent species of light; secondly, liglit is not geii(?raled 
withouta certain degree ot heat. All bodies at some tenipi i at ure 
become luminous, and alter arriving at a certain temperutuie, an 
excess of heat, vviiich continues to be generated, is einployctd in 
giving the furia of light to some pavticle.s of tlie body by becom- 
ing latent in the elastic matter into w hich they hji in. 

(23.) The view which I liavc taken of the subject appears to 
me to be one to which we are ilirectlyled by (In: plienoiaena ol 
the experiments. It has long appeared to me a very vague 
opinion, as well us one veiy much at variance with all analogy, 
to say, that light and heat mutually evolve each other, or 
that they are inodilications of the same substance. The vif‘vv I 
have adopted exhibits the circumstances ol the union and sepa- 
ration of these agents in a way )>erfectly coid’onnuV)le to oilier 
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physical changes. We universally obperve a tendency in nature 
to avoid a multiplicity of causes, ana to pro<hice a variety 8f 
diderent effects by the intervention of one and the same cause 
differently modified. In strict conformity with this principle, 
the explanation I have attempted indicates a beautiful extension 
of the great law of latent heaty long since so successfully applied 
to the investigation df the different states in which matter exists, 
and to the phenomena of the combination* and separation of 
different forms of matter ; and if any agent or principle in nature 
should exhibit phenomena exactly analogous to those presented 
by the changes of ordinary matter in relation to heat, we may 
without impropriety describe such phenomena by analogous 
terms, and speak of the absorbing or giving out of latent heat by 
such agents, without assuming any particular hypothesis respect- 
ii^‘ tlieir luatci iulity. The observance of such analogies holding 
good with these agents or principles, would, however, be so far 
a presumption in favour of their materiality. 

We have become acquainted with mutter in three different 
forms, or states, solids, liquids, and gases ; but there is nothing 
in nature to prevent the siqiposition that there may be other 
states in which matter is capable of existing, which may form 
an extension of this series at either end, and owe their differ- 
ence to the same cause, viz. the possessing or losing a certain 
quantity of latent heat. 

May not then liglit be one of such forms of matter? a term in 
the series occupying a place beyond gaseous bodies (though not 
necessarily next to them), and owing its peculiar form to tlie 
absorption of a certain quantity of latent heat. * 

It would be easy to go on without limit in noticing the analo- 
gies which might be found between the properties .of elastic 
fluids and those which might belong to an order of bodies«beyond 
them in the scale of latent heat ; but upon these speculations 1 
forbear entering. That the analogy holds good in respect to 
latent heat is all that I am now concerned to maintain ; and this, 

I think, has been fully made to appear fiom experimental deduc- 
tion. 


Article VI. 

Analytiis uf Tarlarized Antitnony. By 11. PhUlips, FRSL. 8c E 

According to Dr. Paris (Pharniacologia, vol. ii. p. G4), thi> 
saline body was first made know n by Adrian de Mynsicht in hi^ 
Thesanrns Medico-Chymicits, published in 1(531 ; although it 
appears probable that the preparation w'as suggested by a trea- 
tise, * entitled * Methodiis in Pulvereniy published in Italy in 
1620.’^ Long as this medicine has been employed, no regular 
analysis of it, as far as I can learn, was attempted until 1801, 
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when M. Thenard publi^ed the result of his analysis in the 
3^th volume of the Annaks de Chimie, p. 301. 

Before, however, I otfpr any observations on this analysis, 1 
shall state the atomic •weights of the constituents of tartarized 
antimony. Bitartrate of potash consists of 2 atoms of acidtib 
X 2 = 132, and 1 atom of potash 48, and consecjnentlv the 
atomic weight of the anhydrous hitartrate is 180; *these are the 
results of Dr. Thomson’s experiments, and I believe* them to be 
perfectly accurate; according to Berzelius’s table of eejuiva- 
lents, the proj)ortions of acid and base are nearly as above given, 
but he states the salt to contain 4*74 jxu- cent, of water, and, 
therefore, 180 of the unhy<lrons salt must unite with 8*0.^ of 
water; so nearly 0, that, wcMuay conclude, if. the experiments 
be correct, that the crystals of hitartrate of potash contain 1 atom 
of water. Dr. Thomson, ho\vt*v('r, in a very important work 
which he has very recently published,^ considers this salt*to 
contain 2 atoms of water ; hut, for reasons which I shall 
now state, I still consider the determination of Berztdius to he 
correct: having jireparud scuue pure hitartratt^ ol' potash, 1 suf- 
fered it to dry by exposure to the air; 18b grains of this salt, 
containing, of cmirse, hvgrometric moisture, w ere boilcal in water 
with o4 grains =r 1 atom of dry carbonatt! of st)da ; the solution 
was slightly alkaliin^, but upon adding 3 grains of hitartrate of 
p(4asli, it. rijddemal vegetable blms strongly; now if the salt 
had contained 2 atoms of water, it would have retpured m<»re 
than lb8 grains of hitartrate of potash, instead of less than 192, 
to have su|)ersaturaled 54 of carbonate of soda. 1 heated some 
crystals of the common bitartrate at a t(*mperalure but little 
l)elow that rec|uirtal for their decomposition ; tlu^y lost only ()'95 
per cent. ai\d 1, therefore, concliuhi that this sail cannot he. ren- 
dered jwihydrons by heat. With respect to the atomic, waught of 
antimony and its compounds, I also adopt Dr. Tljoinson’s mim- 
bers, viz. 44 for the metal, 52 for the protoxide, and bO for tlm 
peroxide and sulphuret. 

M. Thenard analyzed tartarized antimony in the following 
manner: — 100 parts of the crystals were subjected to heat, by 
which they lost 8 parts of water, the remaining 92 ])arts were 
dissolved in water, and tlie oxide of antimony was precij)ilated 
by snlpburetted hydrogen ; 50 grains of dry preci|ntate were 
obtained, which were calculated to contain 38 parts of oxide, 
such as it exists ki the salt : by means of acetate of lead, 100 
grains of tartrate of lead were procured, w hich are estimated to 
contain 34 of tartaric acid ; and, lastly, 100 parts of the salt being 
treated with nitric acid, there were obtained 30 of nitrate of 

• An Attempt to establish the first Principles of Chemwtry by Expeumer*. By 
Thomas Thomson, 3II>. FRS. Hi^ius Piofc-ssor of f'heuiistry in the I’niversity of 
fflasgOTv, &r. 
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potash, and these were calculated to contain 16 of potash. Vrojn 
these r.'siilts, M. Thenard concludes, mat tartarized antimony is 
composed of 


Tartaric acid 34 

Potash 16 

Oxide of antimony 38 

Water • 8 

Loss 4 


lOU 

M. Tliciuinl asserts, that hitartrate of* potjjsli contains more 
tartrate ol* poUuli than is necessary* to saturate the tartrate 
ol’ aiitiriKJuy, and he slates tluit this excess of the salt 
remains in the mother \vattu\ ‘This is certainly a mistake, for 
crystals of tartarized antimony arc procured from almost the last 
drop ol* the solution. 

ISIovv if, as already supposed, 2 atoms, or ld2 of tartaric acid 
combine with 1 atom or 48 of potash to form the bitartrate, it 
is evident that M, Thenard's analysis must be incorrect, for in 
that we find the quantity to be 84 to 1(), or 132 to 62*11; 
nor will the euror be rectified by supposing the 4 parts of loss to 
be tartaric acid, for the proportion even then w'oiild be 132 to 
55'o7. 

In his Jjssai sur hi T/icorie (tes ProportiQnfi Chirniques^ Berze- 
lius has given the following formula to represent the constitution 

of wdiat he terms tartras kalico-stibicus, ’3 K T' Aq^ 4- 4 Jtib 

A([’. Tliesii symbols 1 have not aUein|)ted to decypher, nor 
was it necessary to do so, for the composition of the,, salt is 
stated in 100 parts as follow : 


Tartaric acid 63*20 

Potash 12*53 

Oxide of antimony 27*10 

Water 7*17 


100*00 

Examining these results <m the same principle as the analysis 
by iVL Thenard, it w ill appear to be also incorrect, for if 132 of 
tartaric acid combine with 48 of potash, 53*20 should unite with 
19*34 instead of 12*53 as above quoted ; the quantity of oxide 
of antimony is also very incorrectly given, and the only statement 
which approaches exactness is that of the quantity of water. 

Dg. Gobel, in Schweigger’s Journal {AfuialSy vol. viii. p. 15 J, 
N. S.), states the results of his analysis to be, 
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Tartaric acid 45*00 

Potash,. 9-80 

Oxide of antimony 4‘2*f)0 

Water • 3-7r) 


10M5 

Dr. Gobel considers the atomic constituf ion of the salt to be 
eciuivalent to I atom of tartrate of potash, 2 at oms of siiblartrate 
of antimony, and 2 atoms ol* water; but as 132 of tartaric acid 
rf'qnire 48 of )>otash, 4') must unite with instead of only 

f)*8 as state J : this analysis is also incorrect as to the (|uantily of 
water; but thatoftlic oxidt^ of antimony is not vtuy far from 

1 he truth. • 

Mr. Hrarule, in his Manual of Cliemisl rv, voh iii. |). 85, states 
that Mr. Phillips has shown that emf‘ti<' tartar consists of 1^0 
supertartrate ofpotassa -f bb pn>toxi(Ie of antimony. Ifwc co»i- 
sider it, with Dr. Tiiomson (System, ii. t)7()), as a. compound of 

2 proportionals of tartaric acid, 2 of prt)1oxifhi of antimony, and 
i of potassa ; or as containing i proportional of tartrate of 
potassa and of subtartrate of antimony, its components will 
stand thus : 


Tartaric acid G2‘5 x 2 = 125 

Protoxide of antimony 52*5 x 2 = . , . 105 
Potassa = 45 


Now it is to he observed that my statement respecting the 
solvent power of supertartrate of |)()tash (Kxj)erimental Exami- 
nation, p. 85), is tliat wlien equal parts of tlie salt and oxide are 
boiled together in water, 70-100ths of the oxide? are dissolved. 
It is, however, to be remarked, that the composition of tartarized 
antimony cannot be inferred from the oxide dissolved l)y the 
common bitarirate of potash, fur it always contains about b per 
cent, of tartrate of lime. In addition to this, it must also be 
proved, either that the hitartrate of potash and the antimonial 
salt contain no w^ater at all, or only that eprantity which pre- 
viously existed in the bitartrate. 

In his Manual of Pharmacy lately published (p. 254), Mr. 
Brande observes, the “ composition has been variously stated, 
and experiments <ire still wanting to demonstrate the relative 
proportions of its component parts ; its most probable composi- 
tion is 1 proportional of tartrate of potassa, and 1 of sub tartrate 
of antimony, or, 
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Tartrate of potassa 

Tartaric acid . . . 

Protoxide of antimony (53 x 2) . 

= 115 

. . . . = 57 

= 106 

• 

288' 


Hiis, however, is jin incorrect view of the subject, Tor it sup- 
])oses the sak to be nnhydrous, which it is not, and the quantity 
of oiide of autiiiionv assi^iuul is too small, ludeed having men- 
tioned the results of iny experiments to Mr. Brande, ho has 
stated the <:()inja>sition dilferently in the table of eipiivalents, 
adding in a note;, ‘‘ According to Mr. R. Phillips : in the te\t at 
p. ‘2o4, the (juantity of protoxide is underrated by one propor- 
tional.” Still, however, the statt iuent is inV:orrect, as 1 shall 
presently sllo^v. 

dhe (|uotation just made from Mr. Braude’s Manual of Che- 
mistry c.ontains the opinion of th(‘ atomic constituti(m of tartar- 
ized antimony expressed by Dr. Thomson in his System. In his 
IKJVV work, already allmbMl to, Dr. T. observes (vol. ii. p. 440), 

No accurate; analysis of this us(dul salt having been hitherto 
made, 1 took the following undhod of ascertaining its consti- 
tuents : r>() grains of [)ieked crystals of tartar emetic were dis- 
solved in distilled wat v r, and a current of sulphurt;tted hydrogen 
gas ])assed through tin; liquid as long- as any preci[>itate fell. 
The hvdrosulphuKd of antimony thus obtained, when dried in 
the open air, weighed 42"2l grams ; but when lieated in a glass 
tube, water was drivcui (df, and a black matter icunained, which 
weighed ‘i4'o0 grains, and winch was sulpfmret of antimony, 
equivalent to 1 84)32 grains of antimony, or 21*31 grains of pro- 
toxide of antimony. 

^*The liquid thus freed from antimony was evaporated cautiously, 
and a quantity of bitiiitrate of potash obtained, which \veighed 
28*69 grains. But the integrant particle of bitartrate of potash 
weighs 24*76 ; and *28'()0 : 24*76 :: 21*31 : 18*384 =: the pro- 
toxide of antimony united to an integrant particle of bitartrate 
of potash. Now^ the protoxide of antimony weighs 6*5, and 
6*5 X 3 — 19*5; this is a little more than I actually found, 
because part of the sul})huret in my experiment adhered to the 
glass tube^ and could not be collected without loss. From this 
experiment, which 1 thrice rejiealed, 1 have no doubt but the 
constituents of tartar emetic are, 

2 atoms tartaric acid . 16*5 

3 atoms protoxide of antimony 19*5 

1 atom potash 6*0 

2 atoms water 2*25 

• 44*25” 

1 shall now proceed to state the results of my analysis, 
having already quoted from Mr. Braude, that 1 liad obtained, 
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as Dr. Thomson has, 3 atoms ol protoxide of antimony from 
Ais salt. , ^ 

A. 100 grains of brilliant small crystals oi’tartari/ed antimony 
reduced to powder ware heated during eight hours at the tem- 
perature of 212°; they lost only 2*1 grains; but as bitartrate of 
potash retains the water of crvstalli/ation when e\j)oscd to a 
much greater heat, 1 subjected 100 grains oftaitan/ed antimony 
reduced to powrfer to a liigher temperature. 1'aking the 
mean of several experiments, I found that the salt lost 7v)S per 
cent, by several hours’ ex])osnre to a sand heat. When one 
portion, whicli had lost 7’-l per cent, in this way, was heated by 
a spirit-lamp, so as to sulfera inriber diminution of t)* 1, it was 
dccom|)osed, and becoming ot a lirown colour, it emitU'd the. 
smell of decomposing tartai ic. aeid. I (.onsidcu*, tln refore, 7*4 
per ceiu. as the quantity of w at< r. 

B. 1. attenqited to ascertain the' cjuantilv of oxidi* ofantinveny 

in two ditierent, modes. hirst, I ({(‘composed a solution 100 
grains (jf tin* crystals by carbonatii ot soda, assisted with heat; 
tlie mean of two exp(‘riin(‘nts gave ‘ 11*00 per cent.; but tlui 
alk*alies being iinpculect prtcipitants of antimony, I trc'ated the 
solution alU'iAvards with snlphnn'tted hydrogen, which gave a 
mean ot 2*<S of pr<‘ci[)ital<‘ dri<*<l at a modera1(.* tenijauatun', and 
wliitdi I eonedved to be hvdrosnlplmrt't of antimony compost'd 
of I atom of sulphuretted bvdrogen 17 + 1 atom protoxide of 

antimony o2 = (iO ; if tlu n (iO contain o2 ol’oxiih' 2*«S = 2*11. 
which, a(l(l< (1 to 41*o5, gives 43* 10 as lln^ <[iumtity contained in 
1 Ot) parts of t he salt.. 

i\ Alter tins, and in onha* to confirm tlie above; statement, I 
treated two soliiOons each of l()()grains<»ftartari/e(l antimony with 
sul[)hurett( (1 hydrogt*n gas ; tin; pr(;eif)ifaU;s alter being dried on 
Vi sancl luat gave a mean (jf r>l*2o grains. Now, if we admit, as 
above siq)])ose(!, that this jirecipitatc! is hydrosnlpliuret (jf anti- 
mony, and of wbieli it [xjssesses tlie a[>pearance, tartarized 
antimony contains only 38 () instead of 43'4ti ol' protijxide of 
antimony as bv hkxpeiiiiKuit B, for Oil : 62 :: 61*26 : 3H*(>. It 
may be further observed that the (pnuitity of f>reci[)itat(; obtained 
in C, as well as tlie inferenee as to the (piantity ot oxicU; which it 
contains, agree very lu^arly with tin; previous delermin'aiions (if 
Tlieiiard. 

These discordant results, rej)(‘atedly ohtaiiied, pn/zled me 
exceedingly, ai^l I adopted two inodes ol determining the 
([uantity (if oxid(' existing in the dried hydrosuljihiiret. 

1). 1 dissolv ed 46*(i grains of protoxide (if antimony in a solu- 
tion of bitartrale of potash, and then precipitated it by sulphur- 
etted hydrogen, after vvasliing and drying in the same mode 
as before, the precipitate weighed 62*8 grains ; and, as^it had 
the appearance of being an liydrosulphuret of antimony, I sus- 
pected that it was sulihydro.sulphuret consisting of 1 atom of 
sulphuretted hydrogen, -and 2 atoms of oxide of antimony, on 
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which supposition I ought to have obt.ined 53*05 of precipitate 
instead oF52*8; and it will he observedthat supposing this to b? 
the true constitution of this substance, the results of B will agree 
with those of C as nearly as 43*46 to 4^1*04, for subhydrosul- 
phurct of antimony must consist of 52 x 2 -f- 17 = 1*21, and 
121 : 104 :: 5l*2o : ll-Od. 

[L, Further^ to t^xaniine this view of the subject, I dissolved 
100 grains of sulphmet of antimony and 100 grains of the pre- 
cipitate in (juc'stion in .se]:>arate and e(prril (juantities of muriatic 
acid, and <leeompoSt‘<i the solutions with similar portions of 
wat(?r ; the precipitatt^ from sulphurc^t weighed 8o*7 graip.s, 
and that (Venn the l^ydrosulphuret S? grains; aiulasin 1 atom of 
subhydrosniphuiet, 17 of sulphurettetjl hydrogen, and 1 fi of 
o\ygen = 33, wonhl sup])ly the phuu; of 2 atoms of sulphur = 32 
in 2 atoms of sulphmet <4* antimony, it is evident that equal 
wefghts of thcs(* comp()nnds, should yield nearly e(jual quantities 
of precipitate hy solution in umriatic acid and the alfusion of 
water. 

F. The nature of this precipitate was then examined by heat- 
ing 50 grains in a small llask by a spirit-lamp, and I found to 
my surprise, that it was readily converted into black sulphuret 
of antimony, losing only 1*2 grain of water. It appears, there- 
fore, that instead ol a subliydrosulphuret as [ had suspected, the 
precipitate was sulphuret, containing a small quantity of hydro- 
sulphurct, but yet sulficieiit to give so much colour as to conceal 
the nature of the sulphuret. The difficulty of the case W’as 
increased by the fact already alluded to, viz. that 2 atoms of 
oxygen and 1 atom of sulphuretted hydrogen are so nearly equal 
in weight. 

G. As then 50 of the precipitate contain 48'8 of sulphuret of 
antimony, 51*25 the whole ejuantity obtained, (C) must contain 
50*02 = 43*35 of protoxide of antimony, which is the (juantity 
contained in 100 grains of crystallized emetic tartar. 

We have thus obtained 7*4 as the quantity of water, and 43*35 
as the weight of the protoxide of antimony ; and having found, 
as already mentioned, that crystals of tartarized antimony are 
obtained even from the last portions of the solution in preparing 
the salt, the remainder of 49*25 will give the weight of the bitar- 
trate of potash in 100 parts, or it consists of 

Bitartrate of potash (anhydrous) . . . ^ 49*25 


Protoxide of antimony 43*35 

Water 7*40 


100*00 

Calculating its constitution, according to the weight of the 
atoms already mentioned, tartarized antimony will appear to ba 
a compound of 
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^ InlOOpartiu 

1 Vom of bitartrate of potash 180 • * . . 49*58 

3 atoms of protoxide of antimony (52 x3) . . . . 150 . , , , 42*97 
3 atoms of water (9 x 27 . , , , 7*45 

3(i3 100*00 

• 

According to lir. Thomson, as already ({noted, tlie atomic 
weight of tartarized aulimony is 354, didering from the above 
by I atom less of water. 


Article Vll. 

On changing i/tc llrsido/rc of' I'ishrs, l^y Xit'holas Mill, Ksq. 

(3o the T^ditors ot tin* A/nm/s it/ 

In reading Dr. iMae- (ailloehs pajun* on “ (^ranging 1I10 
llesidence oi' certain ImsIu's," in the 34( h numlxir uf tiu‘ i^.aar- 
terly Journvil, 1 was impresseMl with the importanee of‘th (3 sub- 
ject to societjg and I coiKa*iv(! that any hic.ls which can Ixt col- 
lected in corroboration of his statt^numls, ( annot Tail to be 
interesting and useful. I tii(a’efur(i take liui liberty to f‘orwar(l 
you s(3mc facts vvhicJi liave come under my o})servation respect- 
ing the Irabits of tin? salmon, and tlui likelihofxl of its })eing 
domesticated (if I may use. the (?xj>ression) in fresli water lakes 
and ponds. Tlio salmon has many peculiarities in its liistory 
and mode of living which are <*ommon to most ofthe finny tribe 
that are inhabitants alike of* fresli and salt wuter, and somt* 
which c/thers have not. 3'he salmon during certain months of 
the year is an inhabitant of fresh water rivers and lakes that 
communicate with the sea, mid aj){airently for tlie soli! purpose 
of depositing its ova or spawn. It then again Ix^takes itself to 
the sea to recruit its strength and vigour, but, unlike other migra- 
tory fishes, its retreat cannot Ixj traced; for it is a singular fact, 
that salmon have never been taken or seen in the salt water far 
from the mouth of some river, and there only at certain sc^asons 
of the year. The herring, the pilchard, tlie mullet, and the 
inack(3rel, may be followed from one .>.ea to anotht*r, and from 
one creek to another, but not so with the salmon wliose hiding- 
place 'll a mystery, yet to be solved by naturalists. The general 
opinion entertained upon this subject is, that they do not wan- 
der far from the shores of the fresh water rivers they frequent, 
from the well known fact tliat the sr/MC salmon will always return 
to the same river to deposit its spawn ; and if they do rnigrSte to 
the northern seas (which some naturalists maintain where they 
are found in abundance, but always, it must be. remembered, in 
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communication with some fresh water -lake or river), it is giving 
the species credit for greater sagac ty than .-we usually fiiTd 
amongst the animal creation. In ascending fresh water rivers, 
they surmount the most surprising difficulties; wears or dams 
of* 15 feet in perpendicidar height do not present an effectual 
obstacle to their progress, they are enabled by a spring or leap 
to pass thenf with ease. After having deposited their spawn, 
they become lean and covered with vermin, and fishermen assert, 
unless then suffered to return to the sea, tliey die ; but this is one 
of the vulgar notions which it is my business to controvert. In 
order to ascertain whether sea water was necessary fortheev.st- 
ence and grow th of the salmon, I caught some of the fry of this 
fish as they were retreating to the sea ^vith an artificial Hy, and 
])reservcd them alive in order to transport them to a fish-pond ; 
the dimension of w hich was about 30 yards sfiuare, with a clay 
bottom covered with mud ; the deptli of the* water was from 
three to four feet, and the ])ond supplied w'ith a running stream ; 
when first caught they measured from tlui tip of the nose to the 
lip of the tail four iiudies : about tw'clve months afhu'wards, the 
pond was overflowed, wlien some of* the fish, togetlier wdth some 
trout, w'ere left dry ; (hey now measured in length eight inches, 
and assumed the shape and appearance of a lean salmon. If, 
therefore', the young salmon vvill live for twelve' months in a space 
of thirty yards scjuare, and thri'C feet deep, and increase in size, 
the presumption is, that in water where it may range at large, 
and procure that food and situation wliich are \nost congenial to 
its habits, it would attain its usual size. In propagating this 
fish in fresh water, the greatest facility presents itself by traim- 
porting its ova or spawn, which is readily discovered in place.s 
frequented by salmon, to the places intended for its propagation, 
choosing as nearly as possible the same situation as th«:t from 
which it lias been removed. 

The Chinese far exceed eva n the ancient Romans in the care 
they bestow upon the propagation of the finny tribe. At certain 
seasons of the year, they carefully collect all the ova as fast as it 
is deposited by the fishes to prevent its being devoured by the 
other tribes; they then procure some eggs, and after making* a 
hole in eacli end, and blowing the inside of it through, the ova 
is introduced ; and the ends being closed, the egg is placed in 
an oven of a certain temperature until the young fry nearly make 
their appearance, w hen the shell is broken, and the contents put 
into water warmed by the sun’s rays. When the young brood 
procured by this means attain a certain size, a portion of it is 
applied for the purposes of food for the larger species of fish, 
and theremainaer js destined for the table. 

’ Your obedient servant, 


N. Mill. 
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• . AkTICLE VIII. 

On the Solar Spots. By the Rev. J. B. Emmett. 

(To the Editors of the Annals of Philosophy.) 

OENTJjE3IEN, C/rat Ouschuruy JO, I8‘25. 

I SEND a few r(?marks and observations on tlie solar spots, 
which may, perhaps, not be uninteresting to your readers. 

In common with the generality of astronomers, 1 supposed the 
solar spots, which are carried round by the rotation of the sun 
with tolerable uniformity, to he visible and invisible for equal 
intervals of time ;* being a convert to the hypothesis of the late 
Sir W. Herschell, no doubt seemed to remain, since the etjualitv 
of the periods follows of necessity. In the notes to the third 
volume of the Jesuit’s edition of Sir Isaac Newtons IhincijAia, 
the observations of Stannyan and ( assini are quoted, proving 
that the time during which the spots are visible, is twelve days, 
and that they arc invisibhi lo ; the learned c*ouuuentators observe 
that of all I he observations which tiiey have seen, none j)rove 
that a spot lias remained in view more than twi}lv(i days, or 
returned before the loth. Kirchius observt il one from April 20 
to July 17, l(J8l ; it was twelve days visible, and lilleciu invisible. 
This observation is recorded in Chamber’s Ihiclyclopedia, the 
author of which work assumes this period as well known, and 
received generally by astronomers. In tlu^ Phil, IVans. 1704, 
the observations ol‘ Stannyan in 17(K» are ipioted ; a spot which 
Im observed for some days, was visible in the morning of 
May 23 (civil time), again at, and after inam, but then upon the 
edge of the disc ; but at 3*‘ it had t ntin ly vani^lu‘(l ; it was upon 
the edge June 7'‘ 3‘' ; again it was on the limb, and disappisired 
June 19^ 2‘‘. Now from May 23, 3*' afternoon, to June 7‘*, 3'* 
■^afternoon, is precisely 13 <lays; vilso liom June 7‘’, 3‘' afternoon, 
to June 19'S 2^’, is I Jn tin; IMiil. Trans. 1737 (when 

telescopes had n.ceived great imi>rovemenl), the Rev. S. (late 
Bishop) Horsley, from these phenomena, calculates the altitude 
of that part of the solar atmosphere which the spots occupy ; the 
commentators of Newton instituted a similar problem; Mr. 
Horsley takes it for grantefl that the spot-; are visible for 12 
days, and disappear during 13; whence it follows that the sun’s 
radius being I, t]ie spots are at the distance 1,013737 from his 
center. Yet all more modern astronomers assume that the s])ots 
are concealed behind liie disc, and appear upon it during the 
same interval of time. Besides the observations quoted, I 
might have advanced many others ; yet 1 cannot find any w'hicJi 
show the return of a spot before the lifleenth day, or contyiue it 
on the disc more than twelve. 

Some may reply that the eajly observations may be erroneous 
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in consequence of the imperfection o/‘the telescope, before the 
reflecting and achromatic ones were invented : however, we mi«^t 
bear in mind that Cassini, and some^others qiloted, were good 
observers ; their telescopes showed tlie division of Saturn’s ring 
— his bc’ts — the spots on Jupiter, and shadow of his satellites — 
the spots of Venus and of Mars, as well as many other of the 
most delicatp objects, sojne of wliich, as the spots of Venus, are 
not easily seen, even with our improved ins,truments ; besides, 
the telescopes then in use could trace a spot to the very edge of 
the sun’s disc ; tiiau which more cannot be desired, especially 
since they showed the entire structure of the spots, which 
requires distinctness of vision. Also 1 have lately constructed 
two aerial telescop<;s, precisely such as were Ibrmcrly used ; one 
has an aperture 1*7 inch, and focus 18^ feet; the other an aper- 
ture 3 inches nearly, and focus near oO feet: the former has 
powers of 35 and 70; the latter 05 and 190; in distinctness 
they are very nearly, if not fjuite etpjal, to an excellent Newto- 
nian reflector oi’six inches viperhire, which shows the quintuple 
belt and double ring of Saturn, with a power of 800, and 
showed the spots of Venus, Fel). *21, of the present year, with 
powers 1 ‘20, '200, 4 00. ’riic shape of the nuclei and structure of 
the umbrje of the solar spots are heaulifully seen with all the 
instruments : iiuleyd from observation I am certain, that the 
long focal lengths of the telesco[)es whose object-glass is a single 
convex lens, gives them an aavantage of no small magnitude 
over every oilier instrument in certain teases. As 1 shall trouble 
you with some obst rvatiuns made with these instruments, when 
those I shall have liad opportunity to inak.e are sufliciently nu- 
merous, 1 sliall dismiss the subject for tlie present, assuring those 
who will make trial of a go(»d ]»lauo-convex le*ns of crown glass, 
of from *20 to 50 feet focal length, that they will find, Under judi- 
cious iiuiuagemeiit, a distiuctuess of vision possessed ‘by few 
instruments. 

These remarks I have been induced to make, to prove that I 
am convinced from actual uiul long* continued observations, that 
this extraordinary phenumciiuu is not to be ascribed to imper- 
fection of the instrumeiUs ; nor can it be attributed to any want 
of care, for perhaps a mure indefatigable and careful observer 
than Cassini never lived ; and besides it is nut a little remarka- 
ble, that until very recently the two periods wore not considered 
to be equal, but were believed to be 1*2 and 15 days; yet no 
journal, nor ohser\ations that I have seen, have been advanced 
III support of the l eceiuly reeei\ed opinion. Accordingly I have 
instituted a scries of observations; but not having yet made a 
sufficient inunber to enable me to discover to w liat extent the 
period may appear to vary iu consequence of the proper motion 
of the spots, 1 do not propuse them as infallibly decisive ; I 
wdsh to make them public rather for the sake of inducing other 
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astronomers to examine the phenomena. In the observations, I 
have received much assmaiice from my friend Dr. Wasse, who 
is a very good ahd careful observer. 

A small spot disappeared between the 8th and tfth of Decem- 
ber last, at the western limb ; on the t)th, 1*‘, there was no trace 
of it, nor of the fecula), which 1 had constantly seen about it. 
Oil the 24th, 46', there was no truce of the saiye spot on the 

east limb ; but on.tho 2bth, the intermediate days being cloudy, 
it had advanced nearly half way over the disc. By this obser- 
vation, the j)rccise time is not ascertained ; yet it follows from 
it, that the spot was invisible, at least 16 days. 

\Feh.4, 1826. — I discovered a cluster of spots : on the 12th, 

30', tlie most oasterly spot was veiy near the edge of the sun’s 
disc; its breadth was ettremely narrow ; it was observed with a 
]Newtonian reflector of six inclu‘s aperlnre, willi powers of’ 70 
and 120, until about 6‘‘, when it was not more than its own 
breadth from the edge of the disc, which c'crtainly was not 4" 
of a great circle. I^iow’ the apparent diurnal motion of a spot is 
13"^ — 20' at a mean rate ; lu ncij the r sine ol thij arc diiscribed 
by a spot in 24 hours, Inking on the edge of the disc at the 
beginning or end of the time, is26",vS8H); from wliicii data I 
conclude, that tin* spot must, have disappi urcd about I'eb. l2'*, 
10*' astronomical time. On tlie follow ing morning there was no 
trace of it; theiefori*, tin.* computed time of its disappearing 
cannot be far wrong, Feb. 2<S'‘, Dr. Wasse oliserved tlie 

same spot, w ith an ai liroiuatic by Doliund, of ihrtaj inches aper- 
ture, and power about 160. Tin' nucleus, or black spot, liad 
just entered, and the (justern part of the umbra was coincident 
with the limb: its magnitude was certainly nut 4" ; hence it 
cannot have been on the disc above live or six liuiirs; but I will 
suppose 12*' ; upon this hypothesis, it (jannot luxve appeared 
before"" 27^*, 13** 30', whicii leaves 16* 3‘‘ 30' for the time it 
remained invisible, 4 lie c>bservat ions cannot lie ininiilcly accu- 
rate, because the spot came into view’, and <lisapp(‘urcd in the 
niglit ; but calculating from the number of observations which I 
have made upon the' solar s|iots, during several years, I am cer- 
tain tlie error cannot exceed five or six hours. I have not 
employed a micrometer in calculating tiie short intervals of lime 
during which the spots could not be observed, because since 
the extent of the radius of tlie path whicli the sjiots describe is 
not known, such measures cannot be useil witliout involving 
hypothetical vie*\vs ; tlie only certain plan is to observe the spots 
when just upon the very edge of the disc, wliicli may be done 
during the long days in tlie suumicr, and it is on this account 
that 1 wish to cull tlie attention of astronomers to the subject, as 
early as possible. Had the time, which I calculate to^ be 16 
days, been but half the sun's period, the difierence would be 
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1** 16‘* 30*", a quantity far too great •'o be considered an error 
of observation. . • 

The same spot disappeared 12*^ 2’* ; and having come into 
view Feb. 27** 13*^ 30"*, leaves 12** 8'* 30"* for the time they were 
visible. 

Whetlier this be the true period, or the spots have a proper 
motion of their own, subject to no known regular laws, which 
sometimes lengthens the time they are invisible (but then it 
ought as-often to increase^ the time during which they are in 
view) must be determined by observing them when upon the 
very edge of the disc; and this will rarely be observed at tije 
entrance and exit of the same spot. Should the period which 1 
have deduced be proved to be the true one, Sir W. tierschell s 
hypothesis cannot be snpportful ; for the luminous sti jftum forms 
what is called the sun’s <lisc ; below this are the opacpie clouds, 
and, below these the dark globe; therefore, the nucleus ought 
first to disappear, whieh is not llu‘ ease. It cerlainly may be 
seen when the umbra becomes hivisible by reason of its proximity 
to the edge of the solar disc; indeed in LSIH 1 traced a spot 
which was surrouii(h‘d with a fine umbra to the very edge ; when 
there was a fine line of light beyond the spot, both the uiiclens 
and umbra were very distinct ; about half the nuchMjs projected 
beyond the iiinbia towards the sun’s center. According to his 
hypothesis, the nucleus slumld disappear iirst, and even belore 
it comes very near tlu; limb, which is contrary to observation ; 
then the umbra should disappear u[)on the limb, and return after 
KbV days. His hypothesis does not explain tile reasou'wdiy tlie 
margin of the umbra is darker than the interior, nor the clouiied 
mottled form which large uinbne. eommonly ussijnie. 

I do not presume to produce any hypothesis; their structure 
is very remarkable, and totally dissimilar to that of any (\bjects 
W'ith whieh we are acrpiainted. When view^e^wdth a telescope 
of sufficient power and great distinetness, tlieir form presents 
many inexplicable phenomena ; they are best seen with a large 
aperture, and power of tVoni 70 to 200. Two pieces of plate 
glass, eacli smoked on one side, gla/t d wnth the smoked sides 
tow'ards each other, interposing a margin of card paper to pre- 
vent their touching, is a prc t'erable screen to any of the coloured 
glasses ; and if made sufficiently large, the glass is not liable to 
be split by the heat, an accident to w hich I have always found 
coloured glass fixt d into a brass ring so liable, jhat I can rarely 
use isuch a glass moie than two or tiiroe times, allowing a suffi- 
cient aperture to tlu* telescope. The mottled appearance of the 
solar disc, first particularly noticed by S>ir W, llerschell, may 
be constantly seen w ith a considerable aperture, if the telescope 
be very distinct ; if a screen of very white paper be placed 
where the focal image is formed bv a good lens of about 50 feet 
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focus, which focus is abAve four inches in diameter, as I judge 
tfy the eye, the ^hole siitface is seen to be covered with ridges 
oi ' different degrees of brilliancy ; indeed I have never seen it so 
conspicuously as in tl/is manner. 

I remain, Gentlemen, yours very sincerely, 

.1. B. Kumi.ti . 


I\ S, In my last paper on the'Mathcinatical Principles of 
Chemistry, 1 have made calculations on the supposition that 
vity in the ulti invite [vart icles of matter is proportional to tlie 
density and volume jointly, in making the selection of matter, I 
omitted a problem wliich*oughfi to have been at the commence- 
ment, viz. that in this case, cohesion, and all coi pnseular forces, 
may be produced; this follows as a corollary from the ordi- 
nary problem in every treatise on Fluxions, I'o find the uttrac- 
fioii of a cor[)uscle to a right line,’* or from Prop. 90, of Newton's 
Priiicip. vol, i. ; ])y subsiitiiting an cvvinesc’ent or ehnnentary 
prism: then the force l)e<*oines infinite in i'.ontvict, and indeii* 
nitely great, at indetinitely small distances. The corollary 
iidniits of two cases ; first, where tlic force acts in the direction 
of the prism; secoiully, where perpendicularly fu it. — ,1. B. K. 


Aktic lk IX. 

Proceedings^ of Philosophical Societies. 

KO N \ L i iri’Y . 

April 14. — M. Gay-Liissiic v/uvs a<Imitte(l a Foreign Member, 
and Henry Flarvey, Esq. a FV.llow of the Society. 

The reading was commenced of a paper, entitled, ** A Mono- 
graph on Egyptian Mummies, with Gbservations on the Art of 
Fhnbalrning among the ancient Egyptians; by A. B. Granville, 
MD.FRS. 

April 2]. — The. reading of Di . Gninville's paper was conti- 
nued. 

MNMiAN SOCiKT'i. 

March 1. — The readings of Dr. Hamilton’s Commentary on 
the third part of Jhe Ilortus Malabaricus, and Messrs. Shep- 
hard’s and Whitear’s Catalogue of Noidblk and Suffolk Birds, 
were continued; and on . 

March Jo, the readin<g <;>f the atter communication was further 
continued. 

Astronomical society. • 

April 8. — A paper was lead, ‘^On the Results of Computa* 
tions on Astronomical Observations made at Paramatta, in New 

Slew Seriesy vol. ix. 2 c 
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South Wales, under the direction &f Sir Thomne Brisbanij^, 
KCB. ; and the application thereof to^inve8tiga<.e the exactness 
of observations mode in the northern hemisphere. By the Rev: 
John J3rinkley, DD. FRSJ’ Anxious to^^tnrow some new light 
on* the subject of the discordance between the north polar dis- 
tances of the j>Tincipal fixed stars, as determined by Continental 
and English astronomers, Dr. Brinkley wrpte to Sir Thomas 
Brisbane, to request his Excellency to make some observations 
at Paramatta. Sir Thomas immediately commenced the import- 
ant labour ; and on a series of three months’ observations, from 
November, 1823, to February, 1824, communicated to thisi^o- 
ciety as well as to Dr. Brinkley, the Doctor has founded the 
coniputatio!is and comparisons which are communicated in this 
paper. 

The sum of the polar distances of a star observed in the two 
hemispheres ought to be exactly 18(P, if both arc correctly 
observed. Also, on the hypothesis that the mean refraction is 
the same in both hemispheres, we have an opportunity of ascer- 
taining the united effects of refraction, instead of the difference 
between the refraction of a star near the pole and of a circum- 
polar star remote therefrom. 

In regard to the distance, between the north and south poles, 
by combining Dr. Brinkley’s observations with those of Sir 
Tliomas Brisbane, the result is that the mean of 141 south polar 
distances deduced from 141 of his observations, and applied to 
Dr. Brinkley’s north polar distances = 179"^ 69' 58", 92 or 1",08 
indefcvl. Dr. Brinkley’s refractions were applied to the south- 
ern observations, using the interior thermometer. The satne 
mean, obtained by using Mr. Bessel’s north polar distances and 
computing by Mr. Bessel’s refractions {Astron, Fundam.)^ using 
the exferior thermometer, is 180® 0' 1",72 or 1",72 in excess, 

1®. Among the observations are some by reflection. These 
aflbrd us the means of determining the zenith point, and thence 
the distance between the zenith and polar points, or the co- 
latitude. 

Co-latitude by Ccr^/opM5 56® 11' 8",63 
Sirius 9 ,16 

— Fomalhaut 9 ,95 

Mean =66 11.9 ,25 

Latitude = 33 48* 50 ,75 

2® The results of observations on^ hot/i the solstices of 1822 
ajipear to show the latitude of Paramatta = 33® 48' 42".— 
(No^ 37, Der Ast, NachrichtenA 

The observations of tiie Dec. solstice of 1821 give the mean 
zenith distance of the solstml point, Jan. 1, 1822,= 10® 21'2",23. 
— (Wo, 20, Der Ast, Nach.) 
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Geological Society. 

T1*e obKquity of th* ecliptic, taking the 
mean obltq. of JatK 1, 1816^ = 23° 27' 49",21 - = 23 27 47,06 
and eecttlar diminution = 43" 

Latitude r>3 48 49,29 

If we use Mr. Bessel’s obliquity == 23^ 07' the lati- 

tude will be = 33° *48' 47",8y. 

The result of all the observations shows that Dr. Brinkley s 
aviiitimt of refraction (57",72) is as exact as can be desired, 
v\ hej» the refractions are computed by the /w/r/v/f// thermometer ; 
also that, w'hen computed by the iwteintii (liernunnetcr, Mr. 
Bessel’s refractions, require^ no correction worth iu)lice. 

^ A comiminication was also rt‘ad from C/oioncl Bcaufoy, in- 
closing a series of observations of Jupiter’s satellitt?s, at Bushey 
Heath, near Staiiiiiore, between April, 1810, and DeceiubeT, 
1824; and another series of observations of solar and lunar 
eclipses, and occultations of stars by the Moon, occurring in 
the same interval of time, from 181 (> to 1824 inclusive. The 
eclipses of Jupiter’s satellites arc so recorded as to show the 
mean time at Bushey, ineau time at Greenwich, and then the 
same as exhibited in the Nautical Almanac. The discrepances 
between the results of observation and the Nautical Almanac arc 
in some cases very considerable. Even with regard to the Jirst 
satellite, the ditierences sometimes exceed a minute and a half 
in time; and with regard to the other satellites, the differences 
exceed 2, 3, 4, and in one case (July 15, 1818), seven minutes of 
time. In this case the discrepance is the same with respect to 
the ConnaUsance des Tams. Tlie others the reporter has not had 
leisure to compare. 

The reading of Mr. Atkinson’s paper on refraction was also 
resumed and continued. 

GEOLOGICAL SOCIETY. 

Jan. 21 . — A paper was read, entitled, On the Freshwater 
Formations recently discovered in the Environs of Sete (Cette), 
at a sliort Distance from the Mediterranean, and below the 
Level of that Sea;” by M, Marcel de Serres, Prof, of Min. and 
GeoL to the Facul^ of Sciences of Montpellier. 

The freshwater formations described in this communication 
have been examined by means of several wells sunk at about the 
distance of about three-fourths of a mile, and a mile and a half 
from the Mediterranean, near Sete, in the south of France. 

A detailed account is given of the several strata pas^d 
through in the three different wells, and of the organic remains 
which they contained. 

The strata are for the most part parallel, and nearly horizontaL 

From the sections it appears, 'there are two freshwater forma- 

2 c 2 
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tions with an intervening formation of marine origin. The strata 
of the upper freshwater were found vary frem about 30 to *40 
feet in tliickness, those of the lower from 13 to 28 feet, the latter 
being sometimes lower than the present level of the Mediterra- 
nean. 

The rnarijie beds which are interposed are from 10 to 11 feet 
thick. 

The freshwater strata are composed of numerous alternatino* 
calcareous and argillaceous marls, and compact limestones; and 
their organic remains consist of a few bones of land quadrupeds 
much decayed, a variety of freshwater and terrestrial shells^, the 
latter in the greatest abundance ; the shells^differing in species 
but not in genera from the present inhabitants of the same 
country ; and lastly, some traces of vegetables, chiefly reeds. « 
^ The marine formations contain ostreae, ceritliege, &c. A com- 
plete list is added of the organic remains ; and from the state of 
preservation in which the freshwater shells are found, M. Marcel 
de Series infers that they lived and were deposited where they 
are now found ; and from the resemblance of those occurring in 
the upper and lower freshwater beds, he concludes that the 
periods at which these two formations were deposited were not 
very remote from each other. 

The author considers all these forrhations to be more recent 
than the calcaire grossiere, and ascribes the alternations of 
marine and freshwater strata to a return, of the sea, such a sup- 
position being rendered the more probable by the neighbourhood 
of the Mediterranean, where similar returns are still known to 
take place. • 

Feh, 4. — ^This day being the Anniversary of the Society, the 
following gentlemen were chosen as the Officers and Council 
for the year ensuing. * 

Preshlenl, — Uev. W. Buckland, FRS. Prof. Oeol. and Min. 
Oxford. 

Vice-Presidents. — Sir A. Crichton, MD. FR. and LS. Hon. 
Memb. Imp. Acad. St. Petersburg!! ; W. H. Fitton, MD. FRS. ; 
C. Stokes, Esq. FR A. and LS. ; and II. Warburton, Esq. FRS. 

Secretaries. — C. Lyell, Esq. FLS. ; G. P. Scrope, Esq. ; 
T, Webster, Esq, 

Foreign Secrela^. — H. Heuland, Esq. 

Treasurer. — J. Tiiylor, Esq. 

Council. — Hon. H. G. Bennet, MP. FRS.&nd HS.; R. Bright, 
MD. FRS. ; Sir H. Bunbury, Bart. ; H. Burton, Esq. ; W. 
Clift, Esq. FRS. ; H. T. Colebrooke, Esq. FRSL. andE. FL. 
and Asiat. S. ; G. B. Greenough, Esq. FR. and LS, ; T, Hors- 
fleld, MD. FLS. ; G. Mantell, Esq. FLS.; Hugh Duke of Nor- 
thumberland, KG. FHS.; W. H. Pepys, Esq. FRS. LS. and 
HS. ; and J. Vetch, MD. 
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Article X. 

SCIENTIFIC NOTICES. 

Chemistry. • 

1 . Cold prdduced hif the Combination of Metals. 

The elevation of temperature and even brilliant ignition which 
take place at the instant of the combination of certain metals, 
as of potassium or sodium with mercury, of tin or /inc with 
platinum, 8cc. hav§ been long familiarly known; but chemists 
were not, we believe, a«uiainte«l with the existence of any 
analogous instances, in wnich the combination ot metals is 
followed by the production of add. Sir II. Davy, indeed, 
ascertained that the solid amalgams of bismuth ami of lead 
become Jlnid upon being mixed but he does not appear to have 
examined whether or not any depression of temperature rtjsulta 
from this sudden liquefaction. Some curious examples of this 
latter description have been lately noticed by Dbbereiner, 

According to him, the fusible metal is a com{)ound of 1 atom 
of lead (=l03v’>), 1 atom of tin (= o9), and 2 atoms oi bismutli 
(=2 + 71); or it consists of 1 atom of the atomic combination 
of bismuth and lead, united to 1 atom of the atomic combina- 
tion of bismuth and tin (Bi Pb + Bi Sn) ; and it becoimjs fluid 
when exposed to a temperature of 210^. The melting points of 
these alloys of bismuth and lead and of bismuth and tin in a 
separate state, are respectively between 32.>^ and and 

between 26S^ and 280^. If 1 18 grains of tilings of tin, 207 
grains of filings of lead, and 284 grains of pulveris(Ml bismutii 
(the constituteuts of fusible metal), be iiuu>rporate<i in a dish ot 
calendered paper with Ifilf) grains of lueivury, the temperature 
instantiv sinks from to 14*^. He is of opinion that it would 
even fall so low as the freezing point of mercury, were this 
experiment performed in temperatures somewhat under 32". 

In like manner, when 81(J grains of the amalgam of lead 
(composed of 404 mercury 4* 412 lead = l^b Hg), were mixed, 
in a temperature of 08° with G88 grains of the amalgam of 
bismuth (composed of 404 mercury 4- 284 bismuth == Bi Hg), 
the temperature suddenly fell to 30", and by the addition of KOH 
grains of mercury <also at C>8"), it became so low^ as 17°: the 
total depression amounting to no less than ol degrees. — 
(Schweigger’s Neues Journal der Chende und Physik, xii. 182.) 

Nothing can be a more decisive proof that metallic alloys are 
true chemical combinations, than the foregoing experimenfs of 
Ddbereiner; and it is to be regretted, therefore, that our 
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nomenclature in its present state scarcely affords a concise, and, 
at the same time, a definite appella^on for tj^is class of cofn- 
pounds. The German chemists express them without difficulty, 
and on precisely the same principles by «;vhich they express the 
cempounds of metals with sulpnur, &c. We have already no 
hesitation in employing the terms seleniuret, arseniuret, &c. 
Might we n6t extend the usage somewhat further, and designate 
metallic alloys in general by the terminatioh uret : thus, potas- 
siuret, plumburet, stannuret, &.c. ? 

2. Conversion of Gallic Acid into Ulmin by Oxygen 

According to Ddbereiner, when a solution of gallic acid in 
liquid ammonia is placed in contact, with oxygen gas, it gra- 
dually absorbs as much of the latter as is requisite to convert* 
the whole of its hydrogen into water. 100 parts of the acid 
absorb 38*09 parts of oxygen. In the ordinary atmospheric 
temperatures, the absorption is complete at the end of from 18 
to 24 hours. Wliile this change is going on, the solution 
becomes intensely brown coloure'l and opaque, and on the addi- 
tion of muriatic acid, it lets (all a a pale brown coloured foccnlent 
substance, ivhich possesses all the characters of Ulmin. From 
this experiment Dbbereiner considers it probable that ulmin con- 
sists of an atom of oxide of carbdn 12 carbon + 8 oxygen) 
in combination with an atom of wafer (=1 hydrogen + 8 oxy- 
gen) ; it is certain, at least, that if the details of the experiment 
be accurate, the constituents of the gallic acid (according to 
Ber/eliiis’s analysis) taken in conjunction with the absorbed 
oxygen, are resolvable into this simple ratio of atoms. • 

Gallic acid prepared by Scheele’s process, even after having 
been crystallized from absolute alcohol, absorbs considerably 
less oxygen than the sublimed acid, and it appears, tJierefore, 
to be still contaminated with tannin, or with some other foreign 
admixture. — (Pneumatische Chemie, Vierter Theil.) 

3. Formic Acid, — Formic Ether. 

Formic acid may be easily analyzed by mixing it either uncom- 
bined, or in the state of a neutral salt, with from 6 to 10 times 
its weight of concentrated sulphuric acid : it is instantly resolved 
with enervesceiice into 24*30 parts of water, and 75*70 parts of 
carbonic oxide gas. 

Hence it may be regarded as constituted i.of 1 volume of tire 
vapour of water H- 2 volumes of carbonic oxide gas. This sup- 
position is strengthened by the facility with which it is converted 
into carbonic acid and water by the action of the oxides of silver 
and of mercury. 

When formic ether stands in contact with water, it is gradually 
decomposed into formic acid and alcohol : during the &compo^ 
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sitioDi uo elastic fluid is either absorbed or disenc^ged. To 
ascertaia the proportion pf formic acid which is set at liberty 
during the decomposition of a given quantity of tlie ether^ four 
grains (previously reotified bv distillation of chloride of calcium) 
were let up into a solution of bicarbonate of potash standing jjn a 
glass tube over mercury. The disengagement of gas commenced 
after a few minutes^ and lasted for about three* days : it m as 
most copious w.hcn the light of the sun was strongest. The 
gas evolved measured 3'893 (German) cubic inches, = 2* 103 
grains. This is equivalent to 1*768 gr. of formic acid. Now 
the atomic weight of formic acid is 37, and that of alcohol is 
4b; and 1*768 : 2*232 (4 — 1*768) :: 37 : 46*8. Consequently 
formic ether ma5^ be regarded as constituted of an atom of 
formic acid in combination with an atom of alcohol. 

Formic ether does not become acid in alcohol slightly diluted 
with water, and behaves, therefore, in an analogous niii*uuir 
with many of the compounds of clilorine with the acid metals 
(tellurium, arsenic, antimony, 6ic.) whi<di are dissolved by alco- 
hol without undergoing any alteration, hut are dcM^om posed into 
muriatic acid and metallic oxides when mixed with water. — 
(Ibid.) 

MlMiillALOCiV. 

4. Table of the Specific Gravities of several Miaerals. 

The specilic gravities of the following substances, which are 
disposed nearly in the order of the system of Prof. Mohs, were 
taken by William Haidinger, Esq. FllSE. 


Ohdkr I, — IIaloidr. 

1. Gypsum, a perfectly white transparent cryshil from 

Oixford.... 2*310 

2. Anhydrite, a rectangular four-sided prism, obtained hy 

cleavage, grey, semitransparent, from Hall, Tyrol .. 2*Hi)0 

3. Aluinstone, the crystallised variety on the surtace ex- 

posed in the drusy cavities, from Tolfa 2*601 

4. The compact part of the same specimens 

6. Kryolite, the white cleavable variety. 2*963 

6. Apatite, massive, asparagus-green, transparent, from 

Salzburg • • • 

7. Apatite, asparagus-green crystals, from Cabo de Gaia. 3*225 

8. Fluor, combiitptions gf the hexahedron and octahedron, 

dark violet blue from St. Gallen, Styria 3*140 

9. Fluor, an octahedron obtained by cleavage, of a green- 

ish blue colour, from the liartz * * • 3*103 

10. Fluor, twin crystals, pale violet blue by reflected light, 

yellowish white by transmitted light, Alstcjii ...,#3*177 

11 . Fluor, an octahedron obtained by cleavage, pule violet 

blue, Alston - 3*178 
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12* Arragonite, yellowish white, perfectly transparent 

crystals, from Bohemia y 2*931^ 

13. Calcareous spar, a brown cleavable variety ; . . 2*715 

14. Calcareous spar, another brown cleavable variety, but 

presenting cuiYed faces of cleavage 2*721 

15. Calcareous spar, crystallised in the form of (P-f- 1) -J- 

R + ocf, white, semitransparent, from Alston, 
Cumberland 2*721 

16. Calcareous spar, yellowish grey, small individuals 

aggregateci in a granular composition 2*727 

17. Calcareous spar, individuals of a columnar composi- 

tion, honey-yellow, semi-transparent. 2*731 

18. Calcareous spar, in large cleavable, individuals, of a 

reddish brown colour, owing to the admixture of 
oxide of iron. This variety was sent from Paris to 
* the collection at Gratz, as chanx carhonntee fer^ 


rigirc 2*778 

19, Calcareous spar, white translucent cleavable masses, 
engaged in the hydrate of magnesia from IJnst 
(see Order 5, 20) 2*647 


20, Calcareous spar, crystals of the form of the fundamen- 

tal rhombohedron, associated/W^th small crystals 
of adularia, epidote, Und chll^ritie, from Bauphine. 2*608 

21. Macrotypons lime-haloide, browfti^’ii^ar, greyish white 

crystals of the form of R, perfectly cleavable in 
pretty even faces, lustre almost pearly ; is found 
in Gollinggraben in Salzburg, in fissures of a lime - 


stone rock ; 2*842 

22. Brown spar, greyish white, easily cleavable, affording 

brilliant planes, Frieburg . 2*861 


23. Brown spar, reddish white crystals of the form R.t 

(P)’, from the lliinmelfarth mine near Frieburg . . 2*870 

24. Rhomb spar, greyish white, cleavable, from a bed of 

octahedral iron ore, where it is associated with 


araphibole, &c. from Presnitz, Bohemia 2*869 

25. Dolomite, white granular composition, forming the 

mass in which treuiolite is imbedded, from St. 
Gothard 2*869 

26. Rhomb spar, yellowish white, perfectly cleavable. . . 2*878 

27. Anherite, yellowish white cleavable masses from 

Eisenerz, Stiria 3*000 

28. Ankerite, in granular compositions consisting ofsmall 

individuals of a grey colour, from the laiding 
mountain in Stiria 3*049 

29. Ankerite, a greyish white gi*anular variety, from the 

* valley of Rbtz, in Stiria 3*084 

30. Ankerite, large cleavable masses, of a cream yellow 

colour, from Goliath, Stiria 089 
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31. * Breunnerite, a clove brown, perfectly cleavable 
• variety, forming imbedded crystals, from the 

Tyrol ‘ 3.001 

32. Wavellite, globulaii^ shapes of a dirty asparagus green 

colour, from Barnstaple, Devonshire 2’337 


Order II. — Baryte. 


1. Red manganese, a massive variety, compound parallel 
to the planes of R — 00 , like slate spar, from Bes- 

chertgluck mine, near Frieburg 

2 ^ Sparry iron, crystals from the Pfatienbergraine, near 
Harzgerode, in the Hartz 

3. Prismatic zind baryte, yellowish white, semitranspa- 

rent crystals, froni Rossegg, (>arinthia 

4. Rhombohedral zinc baryte, Iioney yellow crystals, in 

the shape of rough six-sided pyramids, from Alten- 
berg, near Aix-Ia-Chapelle 

5. Tungsten, a fragment of a yellowish white translu- 

cent crystal, from Schliiggenwald, Bohemia 

G. Strontianite, delicate white crystals, aggregated to 
globular groupes, from Braiinsdorf, Saxony 

7. Celestine, fragment Qf.,a cleavable white translucent 

mass, engaged i a trap, from the Tyrol 

8. Witherite, a cleavable variety ; yellowish white*, and 

semitransparent, from Anglesark, liaiuMishire .... 

9. Heavy spar, very thin tabular bluish white semitran- 

sparent crystal, of the form primitive of llaiiy, from 
, Kremnitz, Hungary 

10. Heavy spar, a number of small transparent columnar 

crystals, of a white colour, from the Hartz 

1 1 . Heavy spar, cleavable, very pale yellowish grey, apd 

\ranslucent, from Marienbeig, Saxony 

12. Heavy spar, the varifjly called prismatic heavy spar by 

Werner, pale yelh)w, transparent crystals, very 
perfectly formed, and imbedcled in a large translu- 
cent crystal of straight lamellar heavy spar 

13. Heavy spar, prisms obtained by cleavage, white, and 

semitransparent 

14. Heavy spar, yellowash translucent crystals, from 

Kremnitz 

15. Heavy sp^J', similar crystals from Beschertgiiick, 

Frieberg . . • 

IG. Heavy spar, white, semitransparent crystals, from 
Beschertgiiick 


3-428 

3-829 

3-380 

4*441 

l>-07G 

3- uor> 

3* 80 S 

4- 30 

4-412 
4-415 
4-41. > 

4-42G 
4-430 
4-430 
4-4 15 
4-44G 


• Tfaia u the bradbytypoufi Rme-haloide of Mohs, the carbouate of iron and maiiga< 

neee of Biooke. 
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17. Heavy spar, small blue transparent tabular crys^s, 

from Offenbanya, Transylvania • 4*423 

18. Heavy spar, a white transparent Crystal, frdni Dufton, 

Westmoreland 4*480 

19. Heavy spar, in white fiiintly translucent columnar 

compositions, commonly called columnar heavy 
spar, from the abandoned mine of Lorenz Gegent- 
men, Vrieberg 4*488 

20. Heavy spar, a single columnar crystal, pale smoke 

grey, translucent, from Hiskow*, near Nissburg, 
Bohemia, where it occurs with copper pyrites, 
blende, and calcareous spar, in a kind of septaria. 4’493 
21 • Heavy spar, pale yellow transparent columnar crystals, 

from Przii)ram, Bohemia 1 4*210 


22. Heavy spar, prisms obtained by cleavage from wax 


yellow, translucent, tabular crystals, fromBleiberg, 
Carinthia 4*679 

23. DUprisinatic lea<l baryte (carbonate of lead) columnar 

compositions, perfectly white, almost opaque, from 
the llartz 6*339 

24. Di-prisvnatic lead baryte, similar composition, but of 

a yellowish colour, superlicially almost brown, 
from the Havtz 6*417 

25. Di-prismatic lead baryte, greyish white, easily cleav- 

able crystals, from Bleiberg, Carinthia 6*461 

26. Di-prisniatic lead baryte, fragment of a white strongly 

translucent crystal, from Leadhills 6*465 

27. Rhomboliedral lead baryte (phosphate of lead), a 

single green crystal, from Zschopau, Saxony 7*09?^ 

28. Arsenlate of lead, bright yellow crystals, from Johann- 


29. Hen\i-prismatic lead baryte (chromate of lead), several * 

isolated crystals from Siberia 6*004 

30. Pyramidal lead baryte (molybdate of lead), lougish 

deep wax yellow crystals, from Bleiberg, Carin- 
thia 6*698 

31 . Pyramidal lead baryte, fragments of an orange yellow, 

perfect crystal, from Annaberg, Austria 6*760 

32. Prismatic lead baryte (sulphate of lead), broad, 

deeply striated crystals, of a white colour, and 
faint translucency, from Leadhills 6*228 

33. Prismatic lead baryte, a white translucent tabular 

crystal, from Leadhills 6*298 

35. Prismatic lead baryte, fragments of a large semi- 

transparent crystal, from Leadhills 6*309 

36. Axotomons lead baryte (sulphato-tri-carbonate of 

iead), the acute crystals commonly called rhom- 
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bobedroQS, of a dark yellowish grey coloar, and 
• translucent, from Leadhilla, G-2()6 

37. Axotomous lead baryte, the six-sided laminae, of a 

oale yellowish white colour, semitransparent, from 
^eadnills G-364 

38. White antimony, transparent cnystals, about V" in 

diameter, yellowish white, from Bralinsdc^rf, Sax- 
ony •. 5‘5GG 

Ordku III. — Ki:uate. 

^1. Horn-ore, a very pure, <^reyish white, transluccmt 
variety, compounded of granular individuals, froju 

Peru • 3-502 

« 

OllDEK IV. MaEAC H ITE. 

1. Copper green, massive, fracture conchoidal ; colour,. 

dark verdigris green, translucent, iVoin Siberia. .. 203 1 

2. Copper green, thin botryoidal coats \i)>on compact 

brown iron ore, pale green, faintly translucent, 

Bannat 220G 

3. Prismatic lirocone malachite (lenticular coj)j)er) sky- 

blue crystals, from Cornwall 2*f)2G 

4. Prismatic a/ure malachite (blue carbonate of copper), 

fragments of very pure crystals, from Cliessy 3-S3I 

5. Malacliite,a cleavable dark green variety, from t‘hessy 

6. Malachite, a fibrous dark green variel y, from Siberia 3*802 

7. Malachite, perfectly compact, of a pale green colour, 

opaque, from Schwatz, Tyrol 3’(>70 

8. Prismatic habroneiue malachite (phosphate ofcopper), 

dark green crystalline coat, from Kheinbrcilbatth, 

, on the Jlhine 4*200* 

9. The radiated acicular oiivenite of Jameson, oblique 

prismatic arseniate of Phillips, globular shapes of 
a dark blue colour, a little greenish, translucent. , 4*192 

10. Scorodite, pale green, semitransparent crystals, from 

Stamm Asser am Graul, Saxony 3'1G2 

OiiuEii V. — Mica. 

1. Vivianite (phosphate of iron), fragments of transpar- 

ent crystals n*om St. Allies, ('ornwali 2*G0d 

2. Cobalt-bloom (arseniate of cobalt), red acicular crys- 

tals, perfectly cleavable, from Schneeberg, Saxony 2*940 

3. Cobalt-bloom, showing red and green colours in the 

same crystals, from Gotthold-Stollii, near Flatten, 
Bohemia • 3*033 

4. Talc, apple ureen lamiivde, from the Greiner mountain 

-inSalzbmg . 2*744 
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5. Chlorite, loose scaly particles of a dark green colour, 

earthy chlorite of Werner • • . . y, 2*700^ 

6. Chlorite, massive, composed of large granular indivi- 

duals, dark green, from the Rothea Kopf moun- 
tain in Salzburg 2*713 

7. Chlorite, of the same kind, only the individuals 

smaller 2*729 

8. Chlorite, a similar variety, consisting of still smaller 

individuals 2*731 

9. Chlorite in large lainin;e, and most perfectly cleava- 

ble, more translucent, from the same locality . . , . 2*775 

10. Chlorite, liver brown rhombic prisms, imbedded in 

compact green chlorite, from the pame locality. . . 2*781 
n , Chlorite, composition almost impalpable, and fracture 

slaty, of a dark mountain green colour 2*799 

. This variety contains minute crystals of rutile. 

12. Green earth, a compact, celandine green variety, 

from Monte Baldo, near Verona 2*834 

On account ol’ the difHculty of obtaining it free 
from mechanical admixtures, this specilic 
gravity is, perhaps, not (piite exact. 

13. Mica, perfectly cleavable individuals, engaged in 

granite, showing iridescent fissures parallel to the 
iamime, colour oil green perpendicular to the axis, 
more brown parallel to it, from the Schvv‘‘Hnberg 

Alps in Stiria 2*883 

It has two axes of double refraction, like the 

white mica from Siberia. • 

14. Mica, perfectly black, in a granular composition, 

exhibiting a tendency to slaty striu'tnre, from the 
district of Pinzgan, in Salzburg 2*911 

15. Mica, silver white crystals, from Zinnvvald, Saxony , . 2*945 

16. Mica, greenish black, in large ]>erfectly cleavable 

individuals, Siberia 2*949 

17. Lepidolite, peach blossom red, compound of granular 

individuals, from Rosena, Moravia 2*831 

18. Another specimen of tlie same 2*833 

19. Pearl mica, perfectly ch'avable, reddisli white crystals 3*022 

20. Hydrate of magnesia, white laminu», perfectly cleava- 

ble and translucent, from llnst *2*350 

(b'dinburgh Jouvnahof Science.) 
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‘Article XI. 

NEW SCIENTIFIC BOOKS. 

FRKPARIVG FOR PlIBLICATiUX. 

Dr. Olinthus Gregory lias in (lie press a work on Vnre and Mixed 
Mathematics, with their Practical .A|)pIications, intended especially 
for the Use of Mechanics and Civil Engineers. In 1 volume, 8vo. 
illustrated with numerous Diagrams and Wood-cuts. 

• JUST PUBI.ISIIEI). 

On the Safety Isampj for preventing lixplosions in Mines^ Houses, 
By Sir Humphry JJ'^avy, Ihuf. Pres. Iloyal Society. VV'ith Ad- 
ditions. 8 VO. 7s- 6d. 

ForsytlPs Medical Pocket liook. (m. 

Keating’s Travels to St. Peter’s Hiver, Sec, il. 85. 

An Attempt to establish the First Principles of Chemistry by Expe- 
riment. By r. Tlionison, MD. S:c, 'ivols. 8vo. I/. KXv. 

Nicholson’s Operative Meclmnic. J(K) Plates. 8vo. JA l().v. 


Artici.e XII. 

NEW PATIiNTS. 

Chevalier Joseph de Mettemberg, I'oley -place, Mary-le-bone, phy- 
sician, for a vegetable mercurial and spirituous preparation called 
Quintessence Aulcpsoriquc^ and also a particular method of employing 
the same by absorption as a specific and cosmetic. — Feb. 26. 

J. Masterman, Old Broad-street, for an improved method of cork- 
ing bottles. — March 5. 

A.*H. Chambers, and E. Chambers, Stratford*place, Mary-le-bonc, 
and C. Jearrard, Adani-street, Manchester-square, for a new filtering 
apparatus. — March o. 

W. Halley, Holland-strcet, Blackfriars-road, iron-founder and 
blowing-machine maker, for improvements in forges, and on bellows or 
apparatus to be used therewith or separate. — March .5. 

11. Winch, Steward’s Buildings, Battersea Fields, engineer, for im- 
provements in rotary pumps for raising water, «&c. — March 5. 

W. H. James, Cobourg-place, \^’inso^ (jrecn, near Birmingham, 
engineer, for improvements on rail-way.s, and carriages to be employed 
thereon. — March 5. 

W. Hirst and 5. Wood, Leeds, for improvements in cleaning, milling, 
or fulling cloth. — March 5, 

J, L. Bond, NewMnan-street, Mary-lc-bone, architect, and J. Turner, 
Well-street, Mary-le-bone, builder, for improvements in the construc- 
tion of windows/ casements, folding sashe.s, and doors, by means of 
which the same are hung and hinged in a manner adapted mure effec- 
tually to exclude rain and wind, and to afford a free circulation of air. 
— March 9. 
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T. Hancock, Goswel Mews, St. Luke’s, patent cork-manufacturer, 
for a new manufacture which may be use^ as a substitute for leather* 
and otherwise. — March 15, 

T. Hancock, Goswel Mews, for improvements in making ships* 
bottoms, vessels and utensils of different descriptions and various ma- 
nuf^ures, and porous or fibrous substances, impervious to air and 
water, and for coating and protecting the furnaces of different metallic 
and other bodies. — March J .5. 

T. Hancock, (toswcI Mews, for improvements in the process of 
making or manufacturing ropes or cordage and other articles irom 
hemp, flax, A'c. — Marcli 15. 

J. Colling, Lambeth, engineer, for improvements oil springs and» 
other apparatus used for closing doors. — March l.>., 

IL B. Date, Poultry, optician, for his improvement on the frames of 
eye-glasses. — Marcli 1 5. 

H. Nunn, and Cr. Preoman, Black friars-road, lace-manufacturers, 
for inrprovements in uiacliinery for making that sort of lace commonly 
known by the name of bobbin net. — March 15. 

S. Brown, Saville-row, Middlesex, for his apparatus for giving 
motion to vessels employed in inland navigation. — March 15. 

J. Barlow, New Hoad, Middlesex, sugai^efiner, for his process for 
bleaching and clarifying and improving the (quality and colour of 
sugars known by the name of bastard and piece sugars. — March J5. 

VV. Grisinthwaitc, King s Plage, Nottingham, for his improvement 
in air-engines. — March 15. 

11. Whitechurch and J. Whitechurch, Star-yard, Cary-street, Mid- 
dlesex, for an improvement on hinges for doors, ^c. which will enable 
the doors, &c. to be opened on the right and left (changing the hinges), 
and with or wjthout a rising hinge. — March 17. 

M. Cosnahan, Isle of Man, for a new apparatus for ascertaining the, 
way and leeway of ships, also applicable to other. useful purposes.— 
March 17. 

R. Hicks, Conduit-street, surgeon, for an irnprovedbath.— March 22. 

F. Ronalds, Croydon, for a new tracing apparatus to facilitate the 
drawing from nature. — March 2.S. 

11. Wilty, Kingston-upon-HulI, civil engineer, for an improvement 
in the method of lighting by gas, by reducing the expense thereof. — 
March 25. 

J. Martin Hanchclt, Crescent-place, Blackfriars, and J. Delvalle, 
Whitecross-street, Middlesex, for an improvement in looms for mak- 
ing cloths, silks, and different kinds of woollen studs, of various 
breadths. — March 25. 

J. Mnnton, Hanover-square, gun-maker, for an improvement in shot. 
— March 25. 

J. G. Ulrich, Bucklersbury, London, chronometer-maker, for im- 
provements on chronometers. — March 25. 

A. Jennins and J. Beltcridge, Birmingham, japanners, for improve- 
ments in the method of preparing and working pearl-shell into various 
forms and devices, for tne purposes of applying it to ornamental uses 
in the munufacture of japan ware and of other articles.— March 29. 
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AnfiCLE XIII. 

METEOROLOGICAL TABLE. 


BaHOMETEII. ! TllEIlMOMErFM. 



Wind. 1 

Max. 

1 - Min . 

Max. 

Min. 

Kvap. 

Kain. 

3d Mon. 

1 

• 

' 





March 1 

W 1 

29-5)2 

. 29-39 

4.> 

34 

— 


Wj 

29*6’0 

29-.>6 

48 

3 2 

— 

48 

3|N \V| 

29‘SO 

29-()0 

l.*> 

32 

— 


4!N W' 

30-39 

: 29-80 

42 

28 

— 

• 

5 

N 

30-43 

i 3()-:i3 

42 

30 

— 


6 

s 

30-33 

; 29*89 

43 

32 

1 


7 

SSE 

30-39 

i 29-89 

47 

3 2 

— i 


a'N w 

30-42 

j/ 3*0-39 

50 

39 

— ! 

1 1 

9 lS Mr 

30-42 

; 30-41 

,')0 

4.) 

— 


10 

s w 

30-4 1 

i 30-32 

.33 

IS 

— 

10 

11 

s w 

30-30 

30 26 

.32 

37 

— 

02 

12 

N 

30-30 

30*29 

.30 

37 

— 


13 

s w 

30-29 

30-20' 

4<) 

;50 

— 

— 

14 

E 

30-33 

.30 26 

1 3S 


— 

ory 

15 

E 

30-41 

i 30-33 

38 

‘^7 

•55 


l6 

N 

30-6 1 

1 30-41 

I 41 

i.’i 

1 — 

— 

17 S K 

; 3070 

; 30 6 1 

1 40 

25 * 

1 — 


18 

ESE 

30 73 

( 30-70 

; 4.3 

21 i 

— 


ly 

E 

3077 

30-73 

4,3 

24 i 

[ " 


20 N E 

30-78 

3071 

.33 

20 j 

— 


5l N E 

3071 

‘ 30-49 

54 

36 

— 


22 N E 

30-49 

3034 

40 

34 

— 

1 

23 

E 

30-34 

j 30*26 

; 48 

28 

— 


24-N E 

30-26' 

; 3004 

32 

30 

— 


25 

E 

30-16 

; 30-04 

52 

34 

— 


26 N E 

30-23 

30-16 

; '">0 

32 

•43 


27 

£ 

t 30-23 

30*22 

58 

30 

— 


28 N E 

30-22 

30-18 

' .32 

33 

— 

1 

291 E 

30-18 

30-14 

48 

38 

— 


301 E 

30-43 

30-14 

48 

34 

! ...i^ 


31 

E 

30-61 

30-43 

52 

33 

1 *32 




t 30-78 

1 29*3^ 

38 

.21 

*38 

•76_ 


The obeervatiotis in each line of the tabic apply to a period of twenty -four ItourH^ 
bfjpnnipg at 9 A« on the day indicated in tlie first column* A dash denotes that 
the Tesuh is Included in the next following observation* • 
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REMARlvS. 


Third Month. — I, Fine. Fine clay: rainy night. 3. Fine.- 4. Some hail, 
p. m. : col4 "Irind all day. 5, 6. Fine. i . Cloudy. 8. Fine. 9. Cloudy. 
10. r^loomy. II. Hainy morning. 12. Cloudy. 1.3. Gloomy. 14. Some snow 
thia morning. 1 5. Fine. 1 6. Some snow at intervals during t.he day. 1 7 —2 1 . Fine. 
22. Cloudy. 23 — ^26. Fine. 27 . Fine : a lunar corona at night. 28, M^itc frost i 
cloudy. 29—3 1 . Fine. 


RESULTS. 

Winds: N,3; NE, 6; E, i)\ SE, 3; S, I ; SW, 4 ; W, I ; NW, 4. 


Barometer : Mean height 

For the month 30-121 inches. 

* For the lunar period, ending the .1 1 th, . . * 30*266 

For 13 days, ending the 1th (moon north) .*. 30*140 

For 14 days, ending the 1 8th (moon south) 30*372 

< 

Thermometer: Mean height 

For the month • • • 39*709<* 

For the lunar period, ending the II th 39*7 1 4 

For 29 days, tlic sun in Pisces 40*293 

Evujioratiou 1 *30 in* 

Rain* 0*76 

And by a second guage r 0*80 


Laboratonsf,, Stnii/brdy'Foitrth Mortih^ 15, 1825. 


R. HOWARD. 



.A'NtNALS 

OF 

PHILOSOPHY. 

JUNE, 1825 . 


Article L 

Additional Ej^eriments and Remarks on Ligki and Heat, 
oy Baden Powell, MA. FUS. 

(1.) In my last commuaication 1 mentioned several experi* 
ments I had tried, by wdy of varying tlie principal ones, on 
which my conclusion relative to the existcuice of two distinct 
species of heat, in the emanation from luminous hot bodies, 
depended, I now beg leave to lay before the readers of the 
Anna/s one or two other experiments having the same object in 
view. These were made with a large differential thermometer 
having the bulbs differently coated, as hereafter expressed. It 
was placed with the bulbs exactly in a line from the :source of 
he?it, each being alternately nearest ; and each being tried with 
and without the intervention of a glass screen. If the elfect 
were due to one simple radiating agent, the ratio of the effects 
on the s^iootli black and the absorptive white with the screen, 
ought to be the same as without; the following results however 
indicate a considerable diffbrencx* ; the divisions are not Lesliean 
degrees. The first column describes which bulb was nearest 
Ac source of heat. They were nearly three inches asunder, and 
at about two from the flame, and six frojii the hot iron. 

Flame of a candle, fiffect in 1 min. 

fecrecnetl, 

Indian ink ‘>2 ... 

Thia brown silk 0 ... 

Argand lamp. No chimney. 

Indian ink • • • 

Thin brown silk I ... 

Incandescent iron, Effect in .10 secondi 

Indian ink ..2 ... 

Thin brown silk '. 1 ... 

Neto Series^ vol. ix. 2 n 


Exposed. 

4 

f} 

4 

fi 

1 . 

4 

6 
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Argand lamp. Instrument stationary at, 

Sc/eened. • Exposed. 

Indian ink 9 12 

Silk 1 .8 

(2.) In an account given by Br. Wollaston of his celebrated 
researches on *the chemical effects of solar light (Nicholson’s 
Journal, 8vo. vol. viii. p. 293), after showing that the green 
colour which is communicated to guaiacuni by the violet rays, is 
removed on exposure to the red ; and that the same effect is 
produced by the application of hot inetul by conduction. Dr. \Y* 
makes the following remark : — 

The last experiment may possibly appear to have been 
unnecessary ; but until it is explained why the heat that accoin- • 
panics the sun’s rays penetrates the substance of transparent or 
semitransparent bodies, while the radiant heat from a file has 
scarcely power to enter even the most transparent, but princi- 
pally scorches the surface, and is thence slowly conducted into 
the interior parts : no degree ol‘ caii|mu upon a subject so imper- 
fectly understood should he deemed^liiperffuous.” P. 297. 

I have quoted this instance of the distinguished author’s judi- 
cious and well known caution as a contrast to many passages 
which might be found in the writings of some oi our most 
muinent philosophers. Tlio confessedly imperfect state of our 
knowledge upon tliese subjects must show the importance of 
every step we can with caution and certainty take towards the 
elucidation of them. Instances are not. wanting in the produc- 
tions of very distinguished men which exhibit a great vagueness 
and obscurity of ideas on these points, an evil wdiich has proba- 
bly been much increased by the adoption of theoretical views 
respecting “ calorific rays,” luminous caloric,” “ non-lumi- 
nous light,” See. 

(3.) As bearing upon an important part of the subject, I am 
led to notice the following theoretical view of the modeintM||cb 
a glass screen acts, on the supposition of an actual radiatidh of 
heat through it, given by Biot: (Traite de Phys.iv. (536) 

Si Tail* ii travel's lequel la transmission s’opere, absorbait une 
portion sensible de cc caloiique, et lui laissait un passage d’au- 
tantplus libre, qu’il eiuancrait d’un corps plus chaud. Onverra 
tout-a-Theure que cef eff 'et a lieu pour fes lames deverre^ quand on 
les interpose dans le courant calorifique &c. 

If this were the case, it is difficult to conceive how a thin 
plate of glass should cause a less diminutioh of effect than a 
thick piece, for the thin glass would certainly abstract much less 
heat, and the more heated the glass becaiiie, the less heat it 
woifid.absorb, and therefore transmit less, both which we know 
are contrary to the fact. 

(4.) In reference to the history of investigations respecting 
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^ghtand heat, itmaynotbe irrelevant to remark, that iaalate pub- 
lication, the orio-ftiality of Prof. Leslie’s theory seems to be brought 
into question. His .^iiquiry” was published in 1804, and in his 
preface he states, t iat the leading facts presented themselves 
m the spring of 1801.” lii the Life and Remains of Dr. Clarke 
(4to. 491), will be found a letter from that philosopher to Mr. 
Malthus, dated from Egypt, Sept. 9, 1801, in which he describes 
some discussion he had had with the scavans in that country, in 
which he had proposed and maintainecf the tln'ory that light and 
caloric are identical, but only existing in different states. 

-(5.) In reference to the history of the investigation, the fol- 
lowing notice may*also not he uninteresting. Dr. h'ordyce in a 
paper on the light produced by inHammation (Phil. Trails. 177b, 
p. 604), makes a distinction between the light produced from 
the inflammation or ignition of bodies, and tlrat derived itcrni 
their decomposition. He proves tiiat lh<‘ latter is tin? case with 
phosphorus. This light he maintains to be totally iiuhipeiident 
of heat ; but there is nothing in his paper w liich can amount to 
a proof of this. He considi^rs the blue [lart ol‘ flame to be pro- 
duced by decomposition, not by ignition or inHammation, winch 
is subsequently effected in the other parts of the flame. He has 
pointed out the fact that light may be evolved from some sub- 
stances, as sulphur, by the application of a less degree of lieat 
than that requisite to evolve it from the other ingredients of 
gunpowder, though he considers this to arise from the former 
process being not a true ignition, whilst for all real igpition one 
particular temperature is required. 

These views must be considered curious ; and vvenf jicrliaps 
the first steps towards the correct theory of iuliammution, since 
so fully established by Sir H. Davy, 

(6.) th the ylnnais for May, 18J4, Art. b, p. 862, the lov(*rs 
of theory will find a view of the generation vind nat ure of liglii, 
as deduced by Mr. Herapath from his ingenious ami recondite 
theory of evaporation, heat, ^c. which exactly accords with 
that here deduced upon principles entirely dilit icnt. 4 hat phi- 
losopher 1 believe in some other parts of his s[)ccuIations opposes 
the commonly received views of latent heat, and consecpieutly 
could not consistently bring light under the dominion of Ifiese 
laws ; but it would seem that he regards light as in every respect 
analogous to vapour; and thus it we admit tin; doctrine (A 
latent heat in the one case, the way is so far smoothed, even by 
an opponent, for its admission in the other. 

(7.) The difficulty which 1 before adverted to as attacliing to 
the theory of the conversion of heat into light, vi/. that only a 
part of the heat undergoes this change, will, on the theory iierr; 
advanced, no longer exist. Any given body has only a definite^ 
quantity of light in combination, and only a definite quantity of 
heat i» requMte to liberate it; the remaining portion therefore 

• . n 



404 


Mr. Powell on Light and Heaf^ [JUNB, 

continues to act its natural part without undergoing any alter* 
ation. ' • 

(8.) (Brande’s Chemistry, i. 297, 2d Edit.; Davy's Elements, 
p..215.) Newton has pul the query whether light and com* 
mon matter are not convertible into each other ? and if we con- 
sider sensible*heat in bodies to depend upon vibrations of their 
particles, a certain intensity of vibrations may send off" particles 
into free space ; and particles moving rapidly in right lines may, 
in losing their own motion, communicate a vibrating motion to 
the particles of terrestrial bodies.” 

Without any hypothesis as to the nature of heat, it is obvious 
that the principle above adopted will readily explain the conver- 
tibility of common matter into light, oi^at least of light existing 
in a state of material combination, into light in a free radiant 
state. Whether the light consist of particles of the bodies from 
which it is generated combined with latent heat, or of peculiar 
particles entirely of a separate species, at first existing in com- 
nination with solid matter, and then liberated and brought into 
the state of luminous elastic fluid by the agency of latent heat, 
W’e have probably no means of deciding. It is possible that 
light may he formed from certain particles of the body which are 
made to assume a radiant State in a way analogous to the forma- 
tion of vapour ; but the opinion that the light is a peculiar sub- 
stance in combination with the body from which it is extricated 
seems to be the more probable one from the fact of the absorp- 
tion of light by various bodies. 

(Phil. Frans. 1817, Part I. p. 75.) Sir II. Davy has concluded 
that the luminosity of flames is greater ia those cases wh^re 
solid particles are volatilized and ignited. This is exactly con- 
formaolc to the principle here advanced. Solid particles ought 
to be more readily convertible into light, caileris p«ri6lis, than 
those of elastic fluids. They have less capacity for heat; there- 
fore of the heat communicated to them, a larger share can go to 
the evolution of light, and a greater quantity of light is cop^ 
densed in the same space. 

Hence it would follow also that the less solid the product the less 
luminous would the flame be, and therefore the less heat would 
be employed in producing light, and consequently the more in 
raising temperature. 

It may arise from the peculiar constitution of bodies, that 
their heat may in some cases be more emplbyed in producing 
light, and in others more in increasing temperature or. radiating 
heat ; thus the ratio of heat really produced in flames may be 
very different from what appears. 

lhave alluded to the production of light from some particular 
sources only. There are, as is well known, several others from^ which 
it is generated, and to these must the examination be.exiieoded 
before we can, strictly speaking, consider the conclusion as 
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universally true. Upon these topics I shall probably offer some 
remarks at a futyre opportunity. 

(9.) The following reirfarks of M. Bint in reft?rence to the 
colour of flames are interesting in connexion with the present 
inquiry. 

(Biot, Traite de Physique, vol. iv. 617.) Pnfin, puisque, 
scion les observations cle j3e la lluc*h*?, le cali.fi'iquo obsciir, 
eniane d\in corps* quo Ton echouffe grachiellemeiit, approche 
aussi graduelleinent des conditions ot dt‘s proprii’tes quo possede 
le calorlcjue luininenx, on egni'oit (pie, lorsqiie l iMnanation com. 
inence ;\ devenir visible, elle doit etre d’abord analogue a la 
parti«i la inoins calorifupu^ du spectre‘, tpii s(* trouvc'a IVxtreiniu* 
violettc. Aussi ofiservcj-f-on qiu? los tlannnes, lorstpiVIles 

coinniencent Ji naitre, sont d’abord violet t('s on bhuies, c‘t 
ii’atteignent la blancheur qu<' lorstprelles out accpiis iin plus 
hunt degree d’intensile. 

?iote. Cette progression de teintes a ineine litui ])Our hi 
lumiere que retincelle electriqiic exerce dans fair, .le ni’cni siiis 
assure en tirant ces etincelles a divtuses distances, enire nne 
pointe mousse et une sphere nuHallicpies : disposition (pii per- 
mettait d’obtenir un jet continu, dent on nioderait a volonte 
rintensite par reloigneuKuit.’’ 

According to the theory I have |)roposed, wti may make the 
following remark upon the points just specitied. 

Violet rays have less latent heat than red; and if two tlames be 
equal in other respciJts, but oiui of a red, and the ot Inn* of a blue 
colour, the temperature of luminosity for r(*d rays will l)e less 
than that for blue rays. Less of the heat will b(.* occiqiicd in 
converting the matter into blue than into red ligh^ f h* again 
when the chemical action is less, less heat i‘an be atfbrded for 
the formation of light, and blue rays will be formed. When 
more heat is generated by an increased action, yellow, fed, &.c. 
rays may result. 

^ (10.) The incandescence of metals may clearly be i cgardcid as 
the loudest stage of combustion : a combination with oxygen is 
evidently going on, which, in the instance ot iron at a white heat, 
becomes very perceptible, from the oxide breaking oil in scales. 
Thus taking the whole range of the phvrnomenon from a dull red 
heat up to the most intense corabust'iori in oxygen gas, we may 
observe the metal giving out light which passes throiigh all the 
tints successively^from the deepest and almost invisible reci^to 
nearly perfect whiteness. 

The observation of the process of combustion in some other 
cases, as in flames, exhibits a different succession of appear- 
ances. Here at the lowest or most imperfect stage, the rays 
given off are violet or blue, and these gradually pass with the 
increasing completeness of combustion into whiteness. 

Thus we have two classes of the phaenomenon of combustion^ 
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in which the effects seem to pass through two different orders of 
chanp:es, but both receive their completion at .the same point?'; 
and this difference would seem to depend on some peculiar 
difference in the nature of the sources from which the light 
emanates. 

Jf we attempt to enumerate the various sources of light which 
comprise the Wo classes described, the only distinction which, 
as far ns I know, we can tix upon, is that of* the one class con- 
sisting of metals and carbon ; the other of sulphur, phosphorus, 
and hydrog(*n. 

(1 1.) To Sir II. Davy we are indebted for the most importa; 53 it 
acquisitions which have been made to our ^knowledge the 
nature ol' flame. The observation of the different peculiar tem- 
peratures required in order to produce luminosity in different « 
species of inflammable gas, and the constant maintenance of 
that temperature, while the emission of light of the same inten- 
sity is continued, are circumstances clearly indicating the 
employment of heat in some way in the production of light. A 
body of gas must be raised to a particular temperature to enable 
it to combine with oxygen, and to evolve light and heat. But 
one of the most curious circumstances connected with this 
inquiry is ihe diflerent proportion which is maintained in differ- 
ent instances between the degree of heat required for combus- 
tion, and that produced by the combustion. (See Sir H. Davy’s 
paper, Phil. Trans. 1817, Part 1. pp. 48^ .02.) These differences 
would seem very difficult to explain or account for on any 
known principles ; but if I rightly apprehend the author’s 
meaning, it would seem by no means an improbable conchisi»n, 
that a portion of the heat disappears as heat, and becomes the 
latent heat of the light : of this inference, however; I only speak 
doubtfully. ^ 

(12.) I have made these various brief remarks, being fully 
aware that they give nothing like a complete view of the subject; 
but I am desirous of laying them before the readers of the^ 
Amrah^ in the liope that some persons possessing the requisite 
chemical knowledge will be induced to give a more complete 
examination to that very interesting topic of inquiry, the con- 
Hexion between the ^olour and heating power of the light, the 
radiant heat, and the clieniical or electro-chemical nature of the 
process which evolves them, mid of the substances from which 
thvy are produced. 
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•Akticle II. 

j4- I.jist find J^cst / /jjf ion sotac ^pcctcs of Sltcf/'i not Notice 

of by Lamarck. % .lolin l''cl\var(V (iiay, Ksej. iSHiS.* 

from p. 110 .) , 

Emahgin {j LA*Si('u/(i. Tcsiusulicoiivexii conira,ull)iila,tt;iau!s, 
cosiellis lono'iUidiuiiUbus slriisquemiiiutis traiisvc‘i>>is cancolUita; 
vertir& recurvo, subcoiitraU; apeitura ovata; lissiira uiijiUstisHiina 
eloiigata. 

Einar. ocloradiata* a. tricarinata, />\ov/.t.lS, f. (>‘2. /3.P. ocLo- 
radiata, (hncihi, *T/ist, F. 11. 

Emar, sqimmata. Tosta subcon voxa conica : c.osU'llis loni;i- 
tudinalibnsinaiquali]nis,c()nl‘oilis,s(juaiuatis ; vortice rc curvosub- 
centrali; margine crciiato; lissura lircvissiina. • 

Emar. notala. Patella iiotata, Jw’//, (V/c/y///. \. vig. 25 , f. 

C . D. 

Eiiiav, Testa subeoinexa (‘oiiica, |U‘lluci(la albtda ; 

Btriisconferlisloiigit.iuUiialil)us,iraiisversisrjmicanci.‘llata ; verlico 
recurvo .submargiiiali ; aperUira oblonga; iissura brevissima* 

Fibsitkklla cauvellata. Patella grivi a, Mvnta^fuc, 

Fis. cremilata. Saw, gen. 

Fis. ventrieasn. J^^tolla ventricosa, iMHielin. 

Fis, clijpeifonuls. *Vo?o. gf/y. 

PlLKOPsis rGsea, Testa ol)li(|ue cleprcssi) conica ; ajautura 
orbiculato-ovata, iiitus rosea, lung. I unc. 

* PiL initruJa ; suhrufa; peunnla et simanta fornns should 
be removed to the second section, to which also belong 

PH, crmulala. Testa rotunda, obIi<[nc ta^nica, ndo iionceu- 
trice 4>ublainellata, dense radiatini striat a ; ajiict; incurve sub- 
spirali ; margine minute crenulato. 

Pil, albida. Testa rotundala, oblicjue <*unica, albida, cuncen- 
trict^ substriata, dense radiatini striata ; vertice recurvo acuto. 

Qa\^yv'£\\sla Dillwiimi. Patella equestris, Diliw. (y.(!ques- 
iris, is P.jNeptuni, .Diliw, C. Rectum (diiiunisis appears 

to be a variety of the- former. 

Dalifpl, auricula. Patella auriculata, iimcliu. Patella diipli- 
cata, 'Matve Cat. Calypt. extinctorium, Sow. not i.a/u. 

Calypt. piiucturatn. Testa ‘^orbiculata-tenuis, albido-fusca, 
nigro-punctata;^lievivS, irregularitcr suljcosleta, niaigiiu; suMiato 
angulato ; vertice recurvo, subcentraii. 

Calypt, spiriosa, ,So%p. gen. f. 4. f. 7. 

Calypt, striata, ovato-orbiculata, convexo-conica, 

alba, dense striata; apice recurvo acuto ; margine crenulato. 

Calypt, costata. Testa ovato-orbiculata, crassa, c'^nvexo- 
conica, pallide fusca, radiatim striata et oblique irregulariter cos- 
tata; apice acuto recurvo* 
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Calypt. alhida. Patella Chinensis, Montague, t. 13, f. 4. 

$ rosea, intus rosea. • 

Cahfpl. imenta. Mitella Chinensis alba, Martini, t. 13, f. 121, 
122. Per. t. 21,f. 11. 

•C/dypt. undulata, Calyp. extinctorium, Lam. ? Mitella Chi- 
nensis undulata, Marl. t. 13, f. 123, 124. List. t. 546, f. 39. 

Calyp! . albd. Testa subdepresso-conica, albida, linea spirali 
fusca notata, concentrice substriata, subtuberculata ; apice 
snbspirali anfractu unico ; columella perforata. 

Calypt rirn connna notata. Sow. gen. 

Ancylus Spina Jtosa:, Drap. and Lam. is a species of crusjj- 
taceous animal, and should therefore be excluded from the list of 
shells. I 

orientalis. Testa ovata albida pellucida. Bullaca 
aperta similis sed ovata. 

Bklhca Ugnarin, Bulla lignaria, Lam. on account of the form 
of the shell, gizzard, and animal, should certainly be placed in 
this genus, as should also one or two of the fossil species. 

Bullcea alba, Hassell. 

Bulla australis. Testa ovato-oblonga, subpcllucida, laevis, 
fiisco rufoque marmorata ; vertice umbilicato, long. 2 unc. 
New Holland, Berry. South Seas, Barnard, Capt. G. King. 

Bulla elcgans. Testa ovato-cylindrica, albido-lutea, pellucida, 
dense spiraliter striata ; vertice umbilicato ; columella costato- 
inarginala ; apertura patula, long. 3-4 unc. Mvire Brilannicum et 
Med iterran earn. 

Bulla Wallisii. Testa ovata, oblonga,.lutea, pellucida, minu- 
lissiine spiraliter striata, concentric^ substriata ; margine colif- 
inellui suoreflexo albo ; vertice imperforate’ ; apertura posticc 
coarctata; long. 1-4 unc. Nov. Hollandiae, Capt. Wallis. 

Bulla Sacigniaua. Testa ovato-oblonga, lutea, tenuis,* pellii- 
cida, Itevis ; vertice imperforato ; apertura angusta ; margine co- 
liunellie subreflexa ; long. 1-2 unc. Red Sea, J. E. Savigny. 

These three shells are allied to B. hydafis, Montague, and i 
there are several other distinct species in the Museum. 

Bulla lineata. Testa ovato-oblonga, pellucida, dense spira- 
liter striata, alba ; fasciis duabus spiralibiis, et lineolis coccineis 
concentricis ornata; spira conica ; apertura elongata, Integra. 

0 spira depressa, long. 2-3 unc. New Holland, Mr. E. Barnard. 

Bulla niiidula, Dlllwyn. Priori affinis. 

Bulla soluta, Dillw. 

Bulla solitaria, Say. 

Bulla, Say. 

Testacella scutulum. Sow. gen. f.3, 6. 

Test, ambigua, Fer. t. 8, f. 4. Parmacella calyculus, Sow. gen. 

Vitkina Cuvieri. Helicarion, i^er.t. 9, f. 8, t. 9, f. 1,2. 

V. Freycmetti. Helicarion, Fer. t. 9, f. 3, 4. 

V. brevis. Helicolimax, Fer. t. 9, f. 2. 
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V. Ijainarckii. Helicolimax, Fer. t. 9, f. 9* 

• V. Pyrenaica.^ Helicolimax, Per. t. 9, f. 3. 

V, annularis, Helicoliihax, Per. t. 9, f. 7. 

V. pellicula, Helicolimax, Per, t. 9, A f. 5, 6, 7. 

Helix brevipes, Drap, Per. t. 10, f. 1. 

II, rufa. Per, t. 10, t\ 2. 

//. Cajra. Per, t. 9, A f. 8. • 

II, globulosa. Per, t, 25, f, 3, 4. 

II, versicolor j Born. Per, t. 17, f. 1 , 2, 3. 

ILjoUis, Per, t. 17, i', 4^ 

^ 11, xonulata. Per, t. 15, i', 1, 2. lJs(, 1. 1055, f. 4. 

II, couformis. Per, t, 25, A f. 10. 

II, crispata. Per, t. l(j, f. 7, 8 ; t. 25, i\ 7, 8. 

II, cinctay Muller. Per, t. 22, f. 7, 8. 

H, ligata, Muller. Per. t, 20, f. 1 — 4 ; t. 24, f. 4. 

ILprunum, Per, t, 20, f. 7, 8, 9. South Sea. 

II, gi/vus. Per, t. 21 . /3 f. 1. 

H, gyrostoma, Per.t, 32, f. 5, 6, Tripoli. 

II. addita. Per, t, 25, B. f. 2, 3. 

II, torulus. Per, t, 27, f. 3, 4. New Holland. Teneriff. 

H, contusa. Per, t. 31, t*. 1 ; t. 39, B. i', 5, 0. 

II, deformis. Per, t, 32, A. f. 1. 

H. papilloy Muller, Per, t. 25, B. f. 5 ; Chrmn, ix. t. 122, f. 
104, 105. 

II, mamilla. Per. t. 25, f. 1,2. 

II, irregularis. Per, t, 28, i\ 5, 0. 

11, maculosa. Per, t. 28, f. 9, 10. a. Per, t. 32, A. f. 9, 10. 

• 11, Nicceensis, Per, t. 28, f. 1, 2. 

TI, ligulata. Per. t. 31, f. 2, 3. 

II, sbnplexy Lam. Per, t. 25, B. f, 0. 

II, Qtaheitana, Per, t. 29, f. 4, 5. 

II, similaris. Per, n, 202, t. 25, B. f. 1 . 

II, signata. Per, t. 30, f’. 3. Italy. 

II, Melitemis. Per, t, 25, f. 11, 12. Malta. 

II, aspersUy var. scalaris, Cornucopia, IlorVy t. 13, f. 10, 11. 
Corn, helicina, Shaw, Serpula Cornucopia, IJilltr, 11. S. 1081. 
II, guttata, Oliv. Per,y 38, f. 2. 

II, spiriplaua, Oliv. Per, t. 38, 1. 3, 6. 

II. marmorata. Per, t. 40, f. 8. 

II, Carseolana, Per, t. 41, f.T. 

II, circumorngta. Per, t. 41, f. 2. 

H, squamosa. Per. t. 41 , f. 3. 

H, muralis. Per, t. 41, f. 4. Gualt, t. 3, f. F. 

IP, modesta. Per, t. 42, f. 1. 

H. consobrina. Per. t, 42, f. 2. 

II, Pouchet, Per. t. 42, f. 3. Adans, t. 1, f. 2. 

H, cognat a. JFer. t. 44, f. 4. 

H, aspera. Per. t. 44, L V— 3. . List. t. 94, f. 9o. 
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11. discolor. Fer. t. 46, f. 3, 6. 

//. Lima. Fer. t. 46, f. 1,2. 

II. indistincta. Fer. t. 38, f. 1. 

Il.formosa. Fer. t. 47, f. 1. Listy t. 74, f. 74 ? 

H. sobrifta. Fer. t. 43, f. 6*, 7, 8. 

JI. Carnielita. Fer. i. 32, f. 4. 

11. orhicnlata. Fer. t. 42, f. 3, 4. 

II. dentiens. Fer. 1. 49, A. f. 2 ; t. 48, f. 2. 

II. pimclatfiy Horn. t. 14, f. 17, 18. Fer. 1.48, f. 3. 

H. par ills. Fer. t. 49, f. 2. , 

II. clevatUy Hay. II. KnoxviHina. Fer. t. 49, f. 5, 6. 

11. ThyroiduSy Say. list. t. 91, f. 91. /S edeulida. 

II. avara. Say. , 

I I.aurieulatay Say. List, t. 93, f. 93. 

II. birsuUi, Say. List, t. 93, f. 94, 

II. convexciy Rafinesquc. Fer. t. 60, A. f. 2. 

II. pa//iata, Sa^. II. denotata. Fer. t. 49, A. f. 3. 

H.c/ausay Haf. U. reflexa. Say. Fer. 1. 51, f. 2. 

11. tridcntatHy Say. Li fit y Sy?i. t. 92, i'. 92. Fer. t. 51, f. 

0 eclentula. 

11. monodouy Racket. Lin. Trans, xiu. t. 5, f. 1. 

If. holoscricea. Fer. t. 51, f. 5. 

- JI. plicata. Say. 

H. carihauala. Fer. t. 

II. labyrinthicay Say. Fer. t. 51, 0. 1. 1. 

II. hnperator. Fer. t. 52. 

II. Soror. Fer. t. 54, f. 4. 

If. bidentata. H. bidejns, Chetnn. ix. t. 126. 

1 1. Cobresiana, A/ten. II, unidentata, Drap. t. 7, f. 13. 

II. edentnln. Drap. t. 7, f. 14. 

If. Py renaica. Drap. t. 13, !. 7. t 

II. Lhiimperiana. Fer. t. 75, 13. f. 1, 2, 3. a. t. 74, f. 2. 

II. zonalis. Fer. t. 70, f. 3. 

II. excepiiuucnla. Fer. t. 73, A. f. 1 ; t. 70, f. 1. 

II. bigonitty Fer. 

II. pcrnohilisy Martyn. U.C. t, 3, f. 117. 

If. zodiaca. Fer. t. 75, f. 2. 

II. bipartita. Fer. t. 75, f. A.f. 1. 

If. dilata. Fer. Perry Conch, t. 51, f. 4. 

If. cot/apsa. Fer. Perry Conch, t. 51, f. 5. 

divaricata. Fer. Perry Conch, t. 51, f. 3, 

//. Sene£ralensis. Chemn. ix. t, 109, f. 917, 918. 

H. conctsa. Fer. t. 78, f. 3-4. 

H. trijasciata. Chemn. xi. t. 213, f. 3016, 3017. 

II. unguicula. Fer. t. 76, f. 3. H. ungulina. Chemn. ix. 
t. 125<, f. 1098, 1099. a. Fer^ f. 4. /Slab. int. unidentato. Mus. 
Cracherode. 

IL circumdtutii. Fer. t. 76, f . 1 ^ t*. 77, f. 1. 
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H. polygyrata. Born, t. 14, f. 19, 20. Brazil, Mu9. Cradh. 

*11, liiteatUy Saif^ 

fi. rudis. H. rotuiidataj Turtou, 

JL perspcctivUy Sat/,* 

H. pygmcca, Drap, t. 8, f. 8, 9, ^0. 

!£. umbHicata, MontaguCy t. VS, i\ G. H. ruprstris. Drhn. 
f,7, f. 7, 8,9. . ^ 

11. glaphi/rn. Sbt/, 1. I, f. 3. 

//. inlidula. lira}), t. 8. 

i/. }iitidosay Fcr, Jl. iiitidjiila var. I^rap, t. 8, f. 21, 22. 

11, /ii/e/is, Hacket, Ida. Tran^, viii. 

//. subnifescens, ^ MiHer, Amt, Phil, iii. 37!^ 

//. arborett. Sat/, t, 4,,1- 4. 

//. cr}fstaHina, llrap, t. 8, f. 13 — ^20. 

II. Candida, Marlin, V. Alaga, iv. i. 3, i\ 22, 23. 

fl. /a'vi])cs, Mullcir. Per. t. 92, f. 3,4, 9*. • 

n. IcncaSy fJn, 

fl. cicatrirosay Mailer, Ghcnnt. ix. i. 10!), 923; xi. t. 213, 

i: 3012,3013. 


11 , 

II. 

H, 

H, 

11. 

11. 

11 . 

II. 

IL 

PI, 

II. 

H, 

II. 

II. 

H. 

II. 

H. 

H. 

II. 

II, 

IJ. 
H. 
IP 
H. 
H. 

1106. 

H. 

H. 


nonorensis. Mailer. />o/v/, t. 1 f), f. 1,2. 

Janus bi/'rons, ( hcfint, xi. t.213, f. 3016, 3017. 
.lararcffsis. Per, t, !)2, f. 2. 

exilis, Muller. Chcnin. xi. t. ix.i. 129, f. I 149. Per. 02, f. I. 
liapUy Muller. Chentn. ix. t. 131, f. 1 170*. 

Clairvillia, l er.t, 91, f. I. 11.1.2,3. Manilhi, Hun?plt. 
Troehijhrini^y Monlague, ll.fulva, Drap. 
aculeatay Muller, il. sjiiuulosa, Monlague, 

J'asciohu Drap. t. 6, i\ 22, 23, 24. 
lint bat a. Draj). t. Gy f. 29. 

Olivieriy Per. Drap. t. 7, i\ 3, 4, 3. 

Cianiiann. Monlague, t. 23, f . 1 . 11. [inlidn, Don. 

strigelia. Drap. t. 7, f. 1,2, 1!1. 
villosa. Drap. t. 7, f. 18. 
glabella. Drap. t. 7, f. 6, 

rufoscensy Monlague, i. 23, f. 2. H. hispida, Don. 
sericea, Draj). t. 7, f. 16, 17. 
scahra. Chemn. '\N.. t. 133, t’. 1208. 
variegata. (Jhetnn. ix. t. 133, f. 1207. 
carnicolor, Per. Chernu . \x. t. 132, f. 1186, 1187. 

Trochns, Muller. Cltemn. ix. t. 102, i\ 1053, 1056. 
subdentatam Per. t. 27, f. 1, 2. 
pyramidata. Drap. t. 5, f. 6. 
conica, Drap. t. 5, f. 3, 4, 5. 

ochroleuca. Per. t. 30, i. 1. i.hejnn, ix. 1*.6, f. 

unidentaia. Chenin. xi. t. 208^ f, 2049, 20i>0, 

])ellicula. Per. t, 106, f. 1- 
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Hm irtcerta. Fer. t. 105, f. 2. 

H, mirabilis, Fer. t, 106, f . 3 ; t. 31, f. 4; t. 104, f. 6, 7. 

H. Studeriana. Fer. t. 103, f. 6. • 

H. strohilus. Fer. t. 103, f. 1. . 

//. avellanea. Fer. t. 103, f. 4, 5. 

H. alauda. Fer. t. 103, f. 2, 3 ; t. 104, f. 4, 5. 

If. diapharia. Fer. t. 104, f. L 
H. Rossiana. Fer. t. 104, f. 2, 3. 

H. conifomiis. Fer. t. 108, f* L 
H. mbplicata. Sow. Zool. Jour. \. 56, t. 3, f. 1. 

IJ. pum tulata. Sow. Zool. Jour. i. 56, t. 3, f. 2. 

H. nivosa. Sow. Zool. Jour. i. 56, t. 3, f. 3. 

H. nitidiuscula. Sow. Zool. .Tour, i.57, t. 3, f. 4. 

H. Porlosanclariw. Sow. Zool. Jour. i. 57, t. 3, f. 5. 

H. tectiformis. Sow. Zool. Jour. i. 57, t. 3, f. 6. 

II. bicarinata. Sorv. Zool. Jour, i.58, t. 3, f. 7. 

H. imwmiuata. Nob. Zool. .Tour. i. 58, t. 3, f. 8. 

Carocolla, Julia. Helix, Fer. List, t. 83, f. 87 ? 

C. angustata. Helix, Fer. t, 61, f. 1. 

C. augulata. Helix, Fer. t. 61, f. 2. 

C. Lampas. Helix, Fer. t, 60, f. 2. 

C. pyrostotna. Helix, Fer. 1. 15, f. 3, 4. 

C. marginata. Helix, Fer.t. 63, f. 3 — 12. 

C. scahrosa. Helix, Fer. t. 63, f, 1, 2. 

C. Pileolus. Helix, Fer. t. 63, A. (. 1, 2. . 

C. bifasciata. Trochus, Burrows, t. 27, t\ 2. 

C. lurcica. Trochus, Cbemu. xi. t. 209, f. 2065, 2066. 

C. eariosa. Oliv. Voj/. t. 31, f.4. Helix, n. 84, La/n. 

C. Tripolitann. Testa orbiculata, supra convexo-conica, mar- 
ginibus carinatis, crenatis, infra convexa,imperforata,alba,pellu- 
cida, tenuis, conceiitrice acute corrugata ; Peristomate cojiupleto 
albo, reflexo ; axis 1-2, diam. 3-4 imc. Tripoli. Ritchie. 

C. Listeri. List. t. 66, f. 64. Mus. Brit. 

C. orientalis, nob. Testa supra convexiuscula, infra convexa ; 
umbilicata, cornea, pellucida; anfractibus, 7v,8, acute carinatis, 
superne dense concentrice striatis ; apertura lineari-lunata, 
peristomate reflexo, albo ; axis 1-4, diam. 1-2 unc. India orien- 
talis ? 

Pupa Auris Leporis. Auricula Leporis, n. 4. 

P. Auris Sileui. Auricula Sileni, Lam. n. 3. 

JR. Auris cennua. Helix Auris cervina, Fer. Mawe Braz. f. 4- 
P. goniostoma. Helix goniostoma, Fer. Zool. .lour. i. 
V.CapreUa. Auricula caprella, Lam. Caprella undulata, 
Guildiug. Beru, t. 9, f. 3, 4. 

P. distorta. V’ol. australis, Dillw. Chemn. x. 1. 149, f. 1395, 

1396. 

P. Jokfui. Chemn. xi. t. 210/ f. 2076, 2077. 
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P. Auris vntpina. Chemn. xi. t. 210, f. 2086, 2087. StruUii. 
otaria crenata, Lpm. 

P. melanastoma. List/t. 29, f. 27. Figura pulcherima ; iieg- 
lecta, Mus. Sloane, Bui. melauastomus, Swam. 

P. Auris Alalachi. diem. ix. t. 121, f. 1037, 1038. 

P. Auris Bovina, diem. ix. t. 121, 1. 1039, 1040. Auricula 
Bovina, Imui. . 

P. odontostoma.* Bulimus, Sow. Zool. Journ. 1. 59, t. 6, f. 3. 

P. (lecumana. List, 588, f. 47. Hel. decunianus, Per. 

F. 1%/iolum. Drop. t. U, f. 41, 42. 

, P. Listen. List, t. 31, f. 29. II. Listeri, Per. 

P. Brasiliensis.^ Mawe Trav. f. 6. H. BrusiUensis, Per. 

P. tridens. Pult. Diys. t, 19, f. 2. H. Goodaili, PW. 

P. eylindra. Chemn. ix. t. 136, f. 1256, 1257. H. cylindrus. 
Per. 

P. truncata. Cyclost. fasciata, Lam. Pncy. Method, t. 461, 
f. 7. 

P. tortuosa. Chem. xi. t. 195, A. f. 1882, 1883. 

P. Tristensis. Balea, nob. Zool. Jour. i. t. (i, 1*. A. 

P. ventricosa. Balea, nob. Zool. Jour. i. t. 6, 1*. B. 

P. Chemnitziana. Helix, n. 512, Per. Chemn. ix. t. 112, 
f. 956. 

P. edentiila. Drop. t. 3, i\ 28, 29. 

P. 7nuscorum. Drap. t. 3, f.26, 27. 

P. pygmeea. Drap. t. 3, f. 30, 31 . 

P. anlivertigo. Drap. t. 3, f. 32, 33. 

P. vertigo. Drap. t. 3, f. 34, 35. 

• P. contract a, Say, 

P. exigua, Say. 

P.ovata. Vertigo, Say. 

P.pentodon. Vertigo, Say. 

I have removed several of Lamarck's Auriculw to thia genwH, 
as they agree better with bis character, and witli some of the 
species that he has placed in it himself, tlian with any ol the lor* 


mer genus. 

Clausilia bidens. Drap. i. 4, f. 5, 7. Turbo lammatns, 
Montague. 

C. ventricosa. Drap. t. 4, f. 14. 1 1 r r 

C. Montacrui. Turbo biplicatus. Motitague, t. 1 1, 1. o. 

C. solida. Drap. t. 4, f. 8, 9. T. labiatus, Montague. 

C. plicata. mDrap. t. 4, f. 15, 16. 

C.dubia. Dr/z/). t. 4, f. 10. 

C. Itolphii, nob. Med. Rep. H. Everetti. Miller, Ann. I hit. 

iii. 377.? . , ^ ^ ^ 

Bulimi;s metaformis. Helix, /er. t. 108, f. 

B. maxima. Cochlogena maxima, Sow. 

B. venttneosus, Brug* (not Drap.) diemu.ix.i. Xw^, lUUo. 
B, decoratus. L 112, f. 3, 4. List, t. 13, f. 8. 
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JB. Dufresnii. Leach^ ZooL Mise, ii. t* 154. 

B. Taunaisii^ Helix, Fef\ t. 113, f. 4, 5. # 

.B. papyraeens. Helix, Maive lntr6d* t. 1, f. 7, 

Ii. septeuarius. Helix, n. 46. Fer. Pet. Gaz. t. 17, f. 4. 

B. lostomus. Sow. Zool. Jour. i. 68, t. 6, 1. 

BuL sttigatusy Brug. Helix, Fer. 

B.striatulm, liritg. Helix, Fer. 

. B.JiamnieuSy Britg. Chemn. ix. f. 1024, 1625. 

B. stramineus. Buliinulus stramineus, Guilding, Lin^ Trans. 
xiv. Listy t. 8, f. 3. 

B. ruj'esce}ts. Testa ovato-conica, perforata, glabra, miniitis,- 
sime striata, luteo-albi4a ; apice acuto fusco. ^ Peristomate siiu- 
plici, long. 1 unc. Jamaica. « 

B. lionlia. Helix Bontia, Chemn. ix. t. 134, f. 1216, 1217. 

B. Columha, Brag. Sebciy t. 71, f. 6. 

^ B. littmsy Brag. Chctnn. ix. t. Ill, f. 940, 949. 

B. trifasciat nSy lirng. Bui. zonatus, Soiv. Helix trifasciatus, 
Chernn. ix. t. 134, f. 1215. Helix trizonatus, Fer. 

B. lineatuSy Brag. Chenin. ix. t. 136, f. 1263* 

B. Goodalli. Helix Goodalli, MiileVy An)i. PhiLin* Helix 
Clavulus, Far. n. 381 ? 

Bidinius pnU'hcr. Testa oyato-conica, tenuis, albida ; fasciivS 
tribus piirpureo-fuscis oruata; anfractibus convexiusculis. Peris- 
tomate siuiplici, labio interiori roseo long. 1-2 uiic. 

Btdimns n/lindricits. Testa conico-cylindrica, perforata, al- 
bida, dense concent rice striata, fascis 6 fuse is interruptis or- 
nata; anfractibus 9v.U); eonvexiijjisculis ; apertura suborbiculata; 
peristoinate teniii, long. 6-10; diam. 3-10 unc. 

Bulimus Kingii. Tesla conico-ovata, perforata, albida, pellu- 
cida transverse nigro fusco lineolata ; anfractibus couvexiusculis; 
apertura spira; longitudine ; peristomate tenui, intus putpureo 
mgro, long. 1, diain. y unc. New Holland, Capt. King. 

Achatina exarata. Bulla exarata. Chernn. ix. t. 120, 
f. 1031, 1032. 

A. rnelanostomay Su\ H. regina, Fer. t. 119, f. 3, 4. /I sinis- 
tra. A. perversa, Sw. 

A. id t tat a, Sw. /3 sinistra. 

A.J'u/cesceiis. List, t. 582, f. 35 a. Born, t. 10, f. 2. 

A. marginata, Sw. lllust.*S0. 

A. rosea. List, t. 1059, f. 4 (non Papa goniostoma). Helix, 
Fer.J^, 136, f, 89. 

A. striata. Chernn. ix. t. 120, f. 1030. Helix, Fer. n. 657. 

A* Boreti. Helix, n. 358. Fer^ t. 136, f. 1 — 6. 

A. decora. Helix, Fer. Chenin. xi. 1. 213, f. 3014, 3016. 
/3 dextra. 

A. Ingubris. Helix, Fer. ChemU'. xi. t. 209, f. 2059, 2060. 

A. Terebraste)\ Bulimus Terebraster, Lam. List. t. 20, f. 15. 

A. Qctona. Bulimus octouus, Lam. Chernn. ix.t. 136, f» 1264. 
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I have removed these two species, because they have the 
truncated columejla of this genus, and arc very nearly allied to 
A. hcicula^ us are also the two fullowing. 

A, sulcata. Testa turrita, pellucida, cornea, npice 0btul5a> 
anfractibiis 8 v. 9 convexis, medio concentrice suicatis, basi 
kevibus ; labro tenui ; long. 7-10, diam. 2-10 unc. 

A* nit CHS. Testa ovato-conica^ turrita, hyalina,* cornea, leavi 
polita, apice obtusiuscula ; aufractibus 8 convexis ; aportura 
vata, peristomate tenui, axis 7-10, diam. 3-10 unc^ 

SucefNKA tigriua, Lcsciuy- Fer.t. 11, A.f. 4. 
fi.ovalis, Say. Fcr.t. 11, A. f. 1. 

^S. auslralk. Helix, 11. Fer.t. 11, f. 11 
S. campestris, Say. F^r. t. 11, f. 12. 

6’. atignlaris. Helix, n. 13. Fcv. t. 11, A. f. o. 

>S'. suJculosa. Helix, ii. 14. Fer. 1. 11, A. f. (). 

P A HT L I. A , Ferussac. 

Testa ovata, spira coiilca. Aj)erlura longitiidinalis, antice 
integeriina, peristomate I’oflexo ;*coliimella antice callosa. 
Animal. Teutacula 2 retract ilia, a|»ic(* oculata. 

This genus is most nearly allied to Laman k’s Auricula*, but 
the auiniol has retractile lnsU‘ad of contractile tentacula, and 
pedicelled instead of sessile eyes. 

P.pudicay i\'r. Chemn. i\. t. 121, f. 10 l2. List ^ t. 24, f. 22* 
P. ansfra/isj Fcr. Chenui. ix. t. 121, f. 1044. 

F. unideniat a, Sow. 

F, gil/ha y Fcr, 

F.Jragilisy Fcr. 

f F. otaneitana, Fcr. C7a*/////. ix. f. OoO, 1).31. /3 dextrorsa. 

P. aaricuUiy Fcr. 

Auiuctf.A lincata. Drap. t. 3, f. 2ti, 21. 

A. corticaria. Odostonia. Say^ t. 4, f. 5. 

A. plicatus. Scarabus, n. 2, Fcr. List , t. .377, f. 32. 

A. Petiverianus. Scarabus, n. 3, Fer. Pet .Gaz.t, f. 10. 
A.ponderosa. Pc/*, n. 4. Mas. Kerc f. 412. 

A. bidentata. Fer. n. 9. Vol. bideuiata, Montaguey i. 30, f.4. 
A. alba. Fcr. n. 10. Vol. alba, MonlaguCy t. 14, f. 27. 
yl. ornata. Fer. ii. 11. 

A. Malofii. Vol. fluviatilis, MatoHy Lin. Trans. 

A. bident at us. Melainpus, Say. 0 Uneatus. 

A. ohliquus. Melampus, Say. 

A. fahiila. fer. n. 24. 

^ a! nucleus. Fer. n. 26. Helix nucleus, Gmelin. 

A. bullaoides. Vol. bullaoides, Montague, t. 30, f.4. Tor- 
natella, n. 7, Fer. 

\A. pedipes. Tornatella pedipes, Lam. Adams, t. 1, f. 4. 

A. mirabiles. Pedipes, n. 2, Fer. . 

A. ovulus^ Pedipes, n.3, Per. 

A* affinis* Pedipes, n. 4, Fer. 
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On ike Adim^ divided Platinun^ oh Gaeeom Mixtures^ 
emd iie J^rnkcoHm to their Anafysis. By William Henry^ 
MB. 


SisvitBAi^ |iMpni.haTe elapsed since the President of the Royal 
Society, in Ihe furdier prosecution of those Researches on 
Flame, which had already led him to the most iiyportant 
practical vCMlts,' discovered some new and curious phenomena 
in the combttstidn of mixed gases, by means of fine wires of 
platinum introduced into them at a temperature below ignition. 
A wire of this sort being^ heated much below the point ot visible 
redness, and immersed in a mixture of coal gas and oxygen gas 
in due proportions, immediately became white hot, and continued 
to glow until all that was inflammable in the mixture was con<- 
auined. The wire, repeatedly , taken out of the mixture and 
Sttflered to cool below the point of redness, instantly recovered 
its temperature on being again ]>lunged into the mixed gases, 
"llie same pheanomcna were produced in mixtures of oxygen with 
olefiant gas, with carbonic oxide, with cyanogen, and with 
liydrogen ; and in the last case there was an evident production 
OT water. When the wire was very fine, and the gases had 
been mixed in explosive proportions, the heat of the wire became 
sufficiently intense to cause them to detonate. In mixtures, 
which were non^explosive from the redundancy of one or other 
gas, the combination of their bases went on silently, and the 
same chemical compounds were formed as by their rapid coiYi- 
bustion.t 

Facts analogous to these were announced, in the autumn of 
last year, by Prof. DiJbereiner of Jena, with this additio^fral and 
Striking circumstance, that when platinum in a spongy form is 
introduced into an explosive mixture of oxygen and hydrogen, 
the metal, even though its temperature had not been previously ♦ 
vaised, immediately glows, and causes the union of the two 
gases to take place, sometimes silently, at others with detona-- 
tion. It is remarkable, however, that platinum in this form, 
thou^ so active on mixtures of oxygen and hydrogen, produces 
no effect, at common temperatures, on mixtures of oxygen wuth 
those compound gases, wliich were found by Sir Humphry Davy 
to -be so readily acted upon by the heated wire.J Carboryc 
oxide appears, indeed, from the statement of MM. Dulong and 
Hienard,^ to be capable of uniting with oxygen at the tempera- 


* From the Philosophical Transactions, for 1824, Part II« 
Philosophical Transactions, 1817, p. 77. 

% IKiberciner in Ann. de Chim. et de Phys. xxiv— xevi. 

^ l>itto xxUi. 442. 
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ture of the atmosphere, by means of the sponge; but though 
tWs is in strictness true, yet the combinatiun, in all the experi- 
ments I have made, has been extremely slow, and the due dimi* 
iiution of volume has ii\)t been completed till several days have 
elapsed. On mixtures of olefiant gas, of carburc^tted hydrogw, 
or of cyanogen, with os^ygeii, the sponge docs not, by any dura- 
tion of contact, exert the smallest action at comiuou tompora- 
tures. 

It w^as this inefiiciency of the platinum sponge on the com- 
pounds oT charcoal and hydrcgeii in mixture with oxygen, while 
it acts so remarkably on common hydrogen, and also, though 
slowly, on carbonic, oxide, that suggested to me the possibility 
of solving, by its means, :H)me interesting ])roblenis in gaseous 
analysis. 1 hoped, more especially, to be able to separate from 
each other the gases constituting certain mixtures, to the com- 
position of which approximations only had been liitherto ina<le, 
l)y comparing the pluenomeua and results of* their combustion 
with those which (uiglit to ensue, su])]>osing such mixtures to 
consist of certain hypollu^tical proportions of known gases. It 
might, for instance, be expected, that fn)iu a mixture (d‘ hydro- 
gen and earbiirctled hydrogen wifh oxygen, tin? ])l5itiiuun sponge 
would cause the removal of tlie hydrogen, leaving tl)t‘ carbu- 
retted hydrogen unaltered. To ascertain this, and a variety of 
similar facts, I made artificial mixtun:s of tlu) coinbustible gases 
ill known volumes ; and snbinitfed them, mixed with oxygcai, 
somctinu‘s to contact with the sponge, and somefinies wifli the 
balls made of clay and platinum, deseriln'd l>y l^rofessor l_)(ib('- 
reiiru*.'^ 

Skct. I. — On the Action of finely dividcti i^lntinunf on (iaseous 
, Alixf nres (it common [Vempcrnlnre>>. 

1 . Alirtures of IJt/droi^cn and i)lefiant ( rases vnth Oxygen, 

When to equal volumes of olefiant gas, and an explosive 
mixture (which is to be understood, whenever it is so named, 
as consisting of two volumes of liydrogen and one of oxygen 
gases), one of the platinum balls, recently heated by the blow- 
pipe, and allowed to ccoi during eight or ten sc'C<ui(ls, is intro- 
duced through mercury, a rapid diminution nt vt)liinie takes 
place ; the whole of the hydrogen and fixygen gases is con- 
densed ; but the ol^efiant gas is either not at all, or very lit^JU: 

* The proportions which I used, but wliich perhaps are not of nuicli importance, 
were two parts of fine china clay, and three parts of spongy platinum njixetl with water 
into a paste, which was moulded into small spherules, alwut tlie size of peas. The 
sponge, best adapted to the purpose of acting on mixed gases, is obtained by using a 
little pressure to the ammonia-muriate, after putting it into the crucible. If too lighi 
and porous, the sponge is apt to absorb mercury by being rcjicatedly passed through it, 
and to become amalgamated. In order that thd balls or sponge might be removed after 
their full action, they were fastened to pieces of platinum wire. 

Netv Series j vol, ix. 2 r. 
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acted upon. la a few experiments, when the tube was narrow, 
and th<^ (piantity of mixed gases small, the olefiant gas escapi^d 
<*onibustion entirely ; but, in generfil, an eighth or tenth of it 
was converted into water and carbonir acid. It is difficult, 
lunvever, to state the precise proportion of any gas which, when 
added to an ex[)losive iiiixture, renders tlie latter insensible to 
the action (A the balls or sponge ; for much depends on their 
temperature when introduced into the gaseous mixture, the 
diameter of the containing vesstd, and other circumstances, 
w hich, in comparing dilferent gas^s, shotdd be so reg'inlated as 
to I)e ecpial in every case. 

\V hen tlie [>rop<)rtions of tlie gases are clianged, so that The 
<;xpIosive inixturt* exceeds in volume Jihe olefiant gas, there is a 
more d('cdd(id action upon the latte r, manifested by an increased^ 
proiluctiuli of carbonic acid. Thus, for ex am pity tluj explosive 
mixture being to the oletiant as tl-l to 1, al>out one-foiirth of the 
olefiant gas was et>nsume(l ; and by increasing the proportion ol 
the ex'pl(jsive mixture, the oltdiaut gas was still more acted u[)on. 
On using t)xygen sutlicient to saturate boili the hydrogen and 
the olefiant gases, the ball acted much more rapidly ; in sevtaal 
lustauct;s it b(a:am<5 rtal hot ; all tlit! Iivalrogeii was (•onsiimcd ; 
and the whuKi of the oletiant gas was ( hanged into watc.T and 
carbonic acid. In this case tlui use of tlui sponge is inadmissi- 
bhy as it kindles the gases, and oceasi(.)ns their detonation. 

‘2. Mixi iirc^ (f 1 li/(lr<>i^cn o/td Cnrburctlcd H i/droifvn (hums u ilh 

( ) ij/gc/i. 

When earbuietled hydrogen, |)roenrcd iVom stagnant wgttu’, 
w’as added to an ex[»losi\e mixture, in vanous proportions be- 
tw'een eipud vtdunies, and ten of the tbrnuu' to one uf the latter, 
the aetion of the hydrogen and oxygen on eacli other tr)ok place 
as usual, on admitting om^ of the balls. V\ lien, reversing the 
proportion, tlu* ( Xplosive mixture wv\j made to exceed tlie ear- 
buretUul hydrogen, luit not nion; than tour (Ji* live times, the 
latter gas was entirely unchanged. \V itli a large r proportion of 
tile explosive mixture carlionie acid was always Ibimd to have 
been producc‘d ; but still tlu; carburetied hydrogen was very 
impertectly eonsumed, and I'ully three-lburlhs of il were gene- 
rally ibuiui t<j liave esi aped uubunied. 

AV lum, to a niixtun' of hydrogen and earbiiretted hydrogen, 
’-^.ij'ygen enough was added to saturate both gases, the cHect of 
the sponge was found to > ary with the proportion of the simple* 
hyilrogen. In several eases, w here the hydrogen did not exceed 
the earbiiretted hydrogen more than four times, the latter gas 
remained imclranged ; w hen in larger proportion, there was a 
decided action upon the carbureUed hydrogen. But it was 
much more easy to regulate the action of the balls upon such a 
mixture, so as to act upon the hydrogen and oxygen only, tliau 
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ill the case of olet’uiut gas, Avhich, under similar eireumsfauces, 
is,always more largely converted into water and carbonic acid. 

3, Mi.ifurcs of lJi/(/j'ogCH (inti Curhonic Oi ide with 

T-hc addition of one volume of carhonie oxide to volunjes 
of an explosive mixture prodiiecs a distiiu-t eti<‘et in siispeiulini;- 
the action of the ])lafin‘mn halls, and even of (he imdal 

itself. The action of t he i;ases upon eacdi ollna* sii!l, liowt ver, 
<^'Oes on shnvly, even when th(‘. <-aihnnic oxide e.xieeds the. 
explosivi* mixture in xolume and after th<‘ lapse of a f«.'\v days, 
the. oxy^j'en is Itfund to havt; disappeared, and to hav(' jiartly 
fortiied wattjr, and partly earhonie, ae.id. 1 inadt' nunierons 
experiments to ascertain whether tlu' oxvi^cn, under (In sij <*ir- 
emnstanees ol slow e.oinhnslion, is dividt d helween tlii* earlionic. 
oxide and tluf liydro^en, in jiroportions correspoiuim^* to the. 
volumes ot those two Lease's, ddie eoinlinstihle ^as<^s ln ini.^in 
(Mpial voIuuK^s, and tln‘. f)\vi.;*e,n sutlic.ient to saturate* only on«‘ of* 
them, it was found (hat tlie (exvixon, which had unitifl with tlui 
('arhonie. oxide, was to tliat which liad combined with tlu; hydrtj- 
;;“en, as about, o to I in volmuo. Increasiiej; the (‘/arhonie. ‘►xi<le, 
a still lar^i'r pro[>or(ion of oxv'^en was ('.xpeiuh'd in ionniiiij;' car- 
bonic acid. On th(! contrary, wlien the hvdr(»e:eu w as im ri ased. 
a <;reate‘r jiroporlioual (peaiititv of owj^a'ii wimt. to tlui format ion 
of >vater. Ihit it was n.anarkahh*, tliat when the hydroi^i n was 
made to exc(?ed the carl)oim‘. oxidf' four or liv<; times, lessoxyoeu 
in the W'liolo was eoiismned than he fori' ; the aeti\ily of tlu! 
carbonic oxide a[)peaiiiiL 4 to ha.vc hei n diniiiiislied, ivithoiit a. 
corresponding; increase* in (hat «d* the. hydrogen. 

In cases, wliere (lie proportion of'liu; carbonic, oxidi: to the 
explosive mixture* was intentionally no limited, that the platinum 
hall W'as <^a|)al)le of imuie.dialely actin<j; upon tin) laltrr, (he 
carbonic oxide was always in part cliaiijj^fal into < arhonic acid, 
the mort) ubiindanlly as its volume was (^xceedcil by that of the 
exj^losive mixture. hicreasiiui; the oxyj^en, so that it was 
adequate to saturate both Leases, and cau'>iu'^ the liydro^cn to 
exceed the carbonic oxide in volume, a speeily action was 
always exerted by the hall, and (lie whole of (lie combust il.)lo 
ijjases was silently converted into water and cari)f.»nic acid. 3*he 
introduction of th(; jflatinum sjionc^e into such a mixture was 
almost always found to prodiu e <iet(uialion. 

^ 4. Mi.vtfffc.s of IJi/drogr/f a)ift Gt/auogi'ti v:itli ()\j/grn. 

When one of the platinum halls, after being recently lieated, 
is introduced into cyanogen and explosive mixture in ecjual 
volumes, no apparent action takes place. With half a volume 
of cyanogen tliere is a sliglit diminution ; and as we reduce 
proportion of that gas, the action of the elements of the explo- 
sive mixture on each other becomes more and more distinct. 

2 Ji2 
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TIkmo not, liowcver, as with carbonic oxide, any production of 
l ai ’ooiiic acid ; ])Ul iu the course of a few viiiiiules the inside^f 
thf iuht* Incomes coalt-d with a hrotvnish siihstance, soluble in 
walfT, and ('oimimnicatiirj: to it the same colour; having a smell 
resembliiu;' llrat oi' a burnt animal siilistancc; and yielding 
Hfimionia na tbe addition of a drop tn* two of liquid potash. It 
was pidducL'd ill too small a (juantity to enable me to submit it to 
a. more mimitt! evamination ; but its chaiacters appeared to 
reseiublii llio^ci of* a ])roducl, obtained by Al. CJay-hussac, by 
miviii'.'; rvaiio'j^eu with ammoniacaj gas.* 

If (*\yg< M be ad(h d to a uiixtmHi of hydrogen and cvanogen, 
hi(juautily sudi(iient t(^ saturate botli the gas(‘s, it is still necf^s- 
r.;u) , in ordt r that an iinmediatti elltjcd. should be produced by 
the ^|)ong( , that tin* livdrogen should excecal the cyanogen in 
volume. A decided action then takes place; au immediate 
absor|)tion ensues; funu‘s of nitrous acid vapour appear, which 
ac t on the siirfma' (►!' the mercAiry ; and, alter transferring the 
gas into a thy tub(‘, c/arbonic acid is found to have been pro- 
duced, e(|uivalenl in vcfamu; to double that (d‘tlui cyanogen. 

/). K/l't'r/ (if ndflnrj; rfiriau'- (if Ini' (j/isc^ /o u// Explosive Mixlnrc 
('/ ! i find () 1 //ge/c 

It lead hci'n already asc(Mtalne‘d by Prof. Diiherciner, that one 
vt>luiue (►!’ oxyjo n, diluttid with \olumes of nitrogim, is still 
.sensible, \vhen mixed with a diu* proportion of bydrogon, to the 
action (►f the spong('. | (*arl)onic acid, also, even I tind when it 
e\ct‘('iis llu' I'xplosive mi\tiir(‘ U n tiiiuxs^ retards only in a slight 
degri’e the ( iieigvofthe s[)oir;'e. <)\ygen, hydrogen, anduit'*ous 
o\'id<‘ gasc-N, when i inj>loved to dilute, an explosive mixture, are 
ecpially iuellieienl in previ'iiting tln^ niutiud aelioir of its ingro- 
diiMils. Ammonia may h(‘ a(hit;d in ten times the volu’iieof the 
e\plosi\ (' mixture, and muriatic* aeid gas iu six times its volume, 
with no otlua* (‘lleet than that, of rcmderiiig tlic action of the 
sponge less speedy. 

t>. Mix hires af i'nrhonir Oiiilr nml (\irhnrct ted fh/drogen v'ifh 

( ) It/ gen . 

W lu n mixtures of these gases are exposed to the sponge, the 
earburelled hydrogi n seems to Nland entirely neutral. The 
< a]l)imie t>\idc‘ is c oinerted into carbonic* acid, in the same 
'""gradual mainu'r as if it had been mixed with oxygen only, aiK[ 
iIk‘ c arburetied hydn'gc'ii rc'iuains unalterc'd. 

’f Ami.ili's it' ( 'Inuiii', v. I‘ltv 

1 In atuuwplu'iir ;iir l>y hyiii'Os.:cn to it, anti acliiif; on tlie mixture 

. In Inill, I have i^enorally t)btaiiU’il a tUininuiion indicating more than ^l per 

I't' t'NVgcn. Thi> 1 tind to be owing to the absorptiiai t*t' a Muall tjuanUty of nitro- 
gen 'oy tbo i>;dl. esncii.iby when, after being Iteatcd, it ba:* been rapidly hot 

Uirough tbe mercury. 
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7 , • Mixtures of Hydrogen, Carhurctted Ui/drogcn, and C arbonic 

OauII' tcith i)xifgeu. 

In mixtures of these gases, it is of little consiiiiuence whether 
the oxygen be sullicient for llie hydrogen and earhunic ox Ale 
only, or be adequate' tirthii saturation of all ihrei'. .'I'hr cireiim- 
stance, wliicli lias the grt atest intluenee on the resuhs of i \ pos- 
ing sucli mixtures Xo the sponge, is tin? proporl.ivui ^vill(•h ilu' 
sirnpk* hydrogen l)t*ais to tlu' otlu^r gases, and espi'elally lo the 
carbonic oxide ; Ibr in order Vliat then} may l»f' anv imnu iliate 
ac>ion, tlu' hydrogen should exc:ced the oihorgas in volume. In 
tliat case the livdrog^m is converted into w atta*, and th. (Mi lamu: 
oxide into carbonic atacl ; hut tlu; carburelti'd hydrogen, unless 
the excess ofliydrogen be very e.onsideialile, r( mams unaltered. 
If tile j)ro|)orlion oi hydr<>gen lx; so small, that no imiuedwitt! 
action is excited by tlie sjionge, the jngredi( nts of the mixlurt.' 
nevertheless act sh)\vly uj)on ea(‘h*otln r; and alh r a li w ilays, 
the whole ol tln^ hy<lrogeii and carbonic t»xiih‘ aie louml to have 
united wdth oxygi'ii, and llie. carbnrctted hydrogen to n main ol‘ 
its original volunu^. 

8. Allxturc'^ of Jh/droa^cn, Carhomc Ot/i/e, and Ohioinf 

v'ilh On/ gen. 

Wlien (he oxygen, in a mi\'tm(; of thesi' gases, is sullicient to 
saturate the' hrst two only, and the propmtion »>! liy «b ogen is so 
udjustetl that tin* action ol the sponge is n<»t. very cnergitic, tlu* 
hydnjgen and carbonic oxide <mly arc acti-d upon ; but d the 
diminution ol' volume, winch tlu* sponge pi(»dma be ia[)id and 
considerable*, part ol'tlm oleliant ga> is eonveiOul into water ami 
carbonic aci(l. This e liect <m oleliant gas 1ake.^ plaee smII more 
readily, if tin; oxygen pit sent bt: adecpiate, t<» tin* saturation <;1 all 
tlireci coinbustibhi gases. 

It is remarkal)hg that ii’lo a mixture of hydrogen, eaibonii*, 
oxfde, am! oxygen, in siieii pro|;orlions tliat the sponge vouild 
act rapidly in producing combnra.l ion, oleliant gas be adfl« <1, tlu.j 
action of the gases on eat b <.ilu.r is su>p<-mh <l. I Ims *J0 mt a- 
sures ol (‘/arbonic oxivie, -M ol ii\ tlo • e'O, and “JS <»l o\\ ii, \'. ei (; 
instantly acted upon by the sjjonge ; but ihe arldition f>i' 'JO 
measures of olelianl gas to a similar mixture enlnely m; - p^ jeJeri 
its elticitm(‘,y. By standin ; loir, lemi days, rat In r ijioi'e tbanlia|J| 
die carbonic tixide^wa*-' at uliiied, and abtud. one-tw ellt li ol t!m 
liydrogen was changed into water, but the tdehant, gas rtanained 
unaltered. 

9 . Mixtures o/ I/t/dragcu, {'nrhomc Oxide ^ ( arhuretied IJj/dro-^ 
geuy and Olefiant Gasa n ith Oi ij'X^en, 

In mixtures of those four gases witli tjxygen, it was found, 
by varying the proportion of liydrogen, tliat hydrogen and 
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carbonic oxide are most easily acted upon ; then olefiant ; 
and curburetted hydroj^eii with lbo*^reaU'st difficulty. When 
the action of the sponj^e was moderately ^intense, only the hydro- 
g(;n and carbonic oxide were consumed, or at most the olefiant 
gas was but j)artial!y acted upon. Adding more hydrogen, so 
as to occasirni a morcraj)id diminution, *ihe olefiant gas also was 
burned ; but the carburetted hydrogen always escaped combus- 
tion, unless the hydrogen were in such proportion that the ball 
or sponge became red hot. 

From tin; facts which have been stated, it appears that when 
tlui c.om])ound combustible gases mixed with each other, witli 
hydrogen, an<l with oxygen, are exposed to th(‘. platinum halls 
or sponge, the several gases are not acted upon with equal 1‘aci- 
litj' ; but that carbonic oxide is most disposed to unite with 
oxygen; tlum olefiant gas; and lastly, carburetted hydrogen. 
Ily due regulation of the proportion of hydrogen, it is possible 
to changii the whole of the carbonic oxitht into carbonic acid, 
without acting »)n the olefiant gas or carburetted hydrogmi. 
With resjiect ukIcchI to ohdiant gas, this exclusitm is attended 
with some dilliculty, and it is gmierally more or less (^onverted 
into i'arl^onic acid and water, lint it is l asy, win n olefiant gas 
is absent, so to regulalii tin; pro[>ortion ol‘ hydrogmi, that the 
carbonic oxide may be entirely ‘acidified, and the whole (d’ the 
carburetti'd hydrogen In; left nnaltert;<L "^rhis will generally be 
hnind to ha\(; het'u aci'omplished, when the platinum ball has 
occasioned a diminution of the mixture, at about tin; same rate 
as atiiKJsplieric air is diminished by nitrous gas, w hen the tbnner 
is admitted to the latter in a narrow tube. 

Sect. II. — On the Effect of Jinchf dic'ulcd Plafinnni on Gascons 
Mi linns at increased I'cmpcratarcs. 

"f he eflect of varying the ])roportion of free hydrogen to Jhe 
compound combuslible gases, on the degree of aclic)n which is 
(ixeitcd by tin; platinum sp<)nge, will peiha))s admit of being 
explained, by t'xamining the facts that have been stated, in Ci)n- 
nexion with the degrees of combustibility of tin* compound 
gases under ordinary cir(’nnistances, d'he pre(*ise dcgiee of 
temperature at uliicli ntiy one of them burns is not known, on 
-'a*^’count of the iinjnM-fiction t)f our j>resent njethods of measuring 
high ih'grees of heat. It has been ascertained, ho\v(*ver, by Sif 
Humphry Davy,’*^ that at a ln*at between that of boiling mercury, 
ami that w hich renders glass luminous in the dark, hydrogen 
and oxygen gases unite silently, and without any light being 
e\v>lv(Hl ; that carbonic oxide is as infiammabic as liydrogcn ; 
that olefiant tras is fired by iron and charcoal heated to rediu!.ss; 


” On riaiiif, Svo. j». 7e. 
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but that carburettt'd hydrogen, to l)e inflaniod, requires that the 
wire should be white hot. , ?so\v this is ]Ut‘cisely tlie. (U’der in 
which the threcj compound gases retpiiri! Iwdrogeii to ho addetl 
to them, in order to be rendered susee[»tible of ing aetial upon 
by the platinum sponge ; carbonic oxide being acted upon with 
the smallest proportion* of hydrogen ; olefiant gas rtitpiiring moni 
liydrogen ; and carVurelted hydrogen a still larger proportion. 

It is extremely probalile, tluiii, lliat tln^ temptaature, prodiu'cd 
by thi^ iphon of the hydrogen and oxygen forming part, <tf any 
mixture, is the circumstaiue' which <k‘t“rmines the tombiis! il>lt‘ 
gtvses to nnit(', or not, with oxygtai by means of the sponge. It. 
was desirable, liowx^ver, to ascertain the I'xai't temperaturti at 
which each of thostj thre'e gasivs unites with oxygen with the 
intervention of tiu* spongy platinum. loir this purpose} tlu' 
gases, mixed with oxygen eiuuigh to saturatii them, W('r(‘ Sf^ve- 
rally exjiosed in small retorts containing a ]»latininn sponp^e, 
and immersed in a nnu'cuiial bativ, to a ti inperat uri‘ wliieh was 
gradually raised till the gases bt'gan t«i ai't on each other. In 
this way tin; folhiwing facts wen: ileterinined . 

1st. (.snbonic- oxide began t»i In* converti d into carbonic a(‘id 
at a temperat lire betwi'en and !)I0'^ rahrenheit. f»y raising 

th(' tinqperature to 840^, and keeping it a! that point for ID oi- 
15 minutes, tlui whole of tin* gas was acidilied, tin; eondciisat ion 
of volnuu! in the mixture being oqui\ah nt to tho o.w ip n wbieli 
had disaj)[)eared. 

2dly. (Mefiant gas, mixed with sullieicmt oxygim, and in con- 
tact with the sponge, showa*d a <*ommene.emenl of doeomposi- 
tlod at 4St)^ ]’4direnheit, and was slowly hut entirely <4ianged 
into carhonic acid hv a t»anperatnre not i \et?edinjg 520'^ bahren- 
lu*it. MAI. Dnlong and 4hena»(l" stale the s one ehangf; to 
take plii’ce at dOD"’ emit. 572^ bahrimlieit ; but having 
repeated tlui expi rinieiit scwt-ral times, I find no roason to 
deviate from the teinperatuie wlh<4i I liava* assigned. 

• drdly. (-’arhurcUiaJ hydrogi n, exposcal miderlhe saim; (‘iremn 
staiiciss, was not in the least act«*d ujion by a tt inpcrat nro o.l 
555^ Falirmihcit, the highest to which, by an Argand’s lamp, I 
was abh* to raise the mercurial hath. 4’his, liowc*\ er, must havi* 
near the tenipeiature leipiired Ibr combination ; (br on 
removing the retort from the mercurial liatb, an<l applying a 
spirit lamj), at such a di^-taiici' as not to m^ke then tort red Iml, 

» a diminution of \t»hmie commenced, and contmned till all The 
carburetted hydrogen was silently coiiviated into water ami 
carbonic acid. 

4thly. C’yanogen, similarly treated, was not changed at a tmn* 
perature of 55.7^ Fahr. and on applying the Haim; of‘a spirit lamp 
to the tube, it produced no action till the tuiie began to solfen^ 


Ann. dc Chiin, et de Pliy^. xxiii. 441*. 



424 


Dr. Henry on the Action of [June, 

r>thly. Muriatic acid gas. mixed with half its volume of oxy- 

? ;en, began to ])c acted upon at 2o(>° Fahr. W ater was evident^ty 
brmed ; and the disengaged cldorinc, acting upon the mercurial 
vapour in the tube, formed calomel, whic^i was condensed, and 
coated its inner surface. 

(ithly. Aminoniac al gas, mixed with cgi equal volume of oxy- 
gen, showetFa cummeneement of decomposition at 380° Fahren- 
heit. Water was also in this case distinctly generated ; and at 
the close of the experiment, nothing remained in the^tube but 
nitrogen and the redundant oxygen. 

J prcxiceded, in the n<;\t place, to examine tin; agency /)f 
finely divided platinum at high temperatures on those mixtures 
of gases, which are eitlier not doenmposed, or are slowly decom- 
posed, at the tcmjierature of the atmosphere. • 

W'htui carbonic oxides and liydrogcii gases, in equal volumes, 
nii\*ed witli oxygen sidlicient to saturate only one ol‘ them, were 
placed in (iontacl with the sponge, and gradually heated in a 
mercurivd bath, the mixtmc cease<l to expand between 3vH)° and 
310° Fahrenheit, and soon began to diminish in volume. On 
raising the temperature' to 340°, and keeping it some time at that 
point, no further dimijiution \vas at le ngth ])erceptil)le. FVoiu 
the^ quantity ot carbonic acid, re'niaining at the close of the? 
experiment, it uppeare'd lliat ie)ur-(it’tlis of the oxygen had united 
with the carbonic oxide, and only one-fifth with the hydrogen. 
When four volume s of hyelrogen, two of carbonic oxide, and onei 
of oxygen, wvae similarly treated, ihe‘ hydrogen, notwithstanding 
its greate*r preiportional volume, was still tbiiiul to have taken 
only e>ne-fiftii of the oxygen, while Idur-lifths liad combined with 
the carhonic' oxide. 1 liese) fiicts show' that at temperaturcjs he^- 
twoen 300° and 310° b'alirenhcit, the affinity of irarbonic oxides 
for oxygen is decidetlly superior to that of hydrogen ; ’as, from 
tlio t'xperinu nts before described, appears to be the case also at 
common temperatures. 

But a similar distribution of oxygen between carbonic oxitk* 
and hytirogeii does not take place when tliose three gases are 
fired tog'iitluu’ by the electri('. spark. 3'his will a}jpear frc'>m the 
follow lug table, in w hicli ilic first thive (’olumns show the cjuaii- 
litivs ot gases that were lircd, ami llu: last two, the ejuantities of’ 
oxygen that were foiuid to Iiavc united witli the carbonic oxide 
and with the hydrogen. 

lifton* lirinu;. • After tiring. 

JMeasureof jUL-aMireof Pleasure nf Oxygen to Oxygen to 
earl), oxide, hydrogen. oxygen. earb. oxide. hydrogen. 

Iaj). 1 40 40 -JO n 14 

40 -20 20 12 8 

8 .... 20 .... 40 20 .5 15 

\\ hen eqjial volmiu's nf carbonic o.xitlt' and hydrogen gases, 
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mixed with oxygen sutheieut to saturate only one of thein^ were 
^exposed in a giass tube to the tiame of a spirit lamp, without 
the presence of the sponge, till the tube began to soften, the 
combination of tlie gases was elfected without explosion, and 
was merely indicated by a diminution of volume, and an gscil- 
latory motion of the mercury in the tube. At the close of the 
experiment, out of twenty volumes of oxygen, eight were found 
to have united with the carbonic oxide, and twelve with iht'. 
liydrogen, proportions wliich do not materially diifer from the 
results ol‘ tlie lirst exjierimenl in the foregoing tai)le. At high 
.temperature, then, the attraction of‘ iiydrogen for (uygen apja ars 
to exceed that of. carbonic oxide for oxygen ; at low er ttunpera- 
tures, especially when thti g;ise.s are in contact w ith tin? jilatiinim 
sponge, tlie nwer.se tak(,s place, and the allimty of carbonic 
oxide lor oxygen prevails. 

Extending* the (‘oinparison to the attraction of i^leUaiit and 
hydrogen gases ibr oxygen aU a r(?d lieat, I found that wlien 
six volumes of oUdiant, six of hydrogmi, and three of oxygtai 
were heated liy a spirit lamp till the tulie soilmied, a silent com- 
bination took jilace as l)(?lbre ; all tin? oxyg<?n was consumed; 
but only half a. volume liad lieen expended in Ibnning carbonic 
acid, which indicates the decomposition of only one (jiiarter of 
a volume' ol'ol(?fiant gas. On attempting a similar comparison 
between carbonic oxide and olefiant gas, by ln?aling them with 
oxygen in tin; same ju’ojiortions, the mixtun? exploded as soon 
as the glass became red hot, and burst the tulx?. 

The prupi rly iuliereiit in eertaiii gases, of retarding the action 
of the platinum spongt?, wlieii they arc add(*d to an explosive 
mixture ofoxygeii and hydrog(?n, is mo>t remaikalile in those 
which possess the strongest attraction for oxygen; and it is 
probably to tlie degree of this aliracfion, rather than to any 
agency arising out of their relations to (raloric, that we are to 
ascribe the various powers which the gases manifest in this 
» respect. This will ajipear iVoui the following table, the lirst 
column of wliich shows the number oi‘ volumes of each gas 
required to render one? volume of an explosive mixture of hydro- 
gen and oxvgen uninflammable by the diseliarge of a Leyden jar; 
while tin? second column show.'j the number ol‘ volumes of each 
gas necessary, in some cases, to rt ii(h?r one volume of an explo- 
sive mixture insensibh? to tin? acJion of the sjionge, and in other 
cases indicatt?.'^ the number which maybe add(;d without pi o- 
venting iniinediate combination. In the first column, the num- 
bers marked with an asterisk were determined by Sir Humphry 
Davy; the remaining numbers in that column, and the whole of 
the second, are derived from my own experiments. 
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I vol. of explosive mixture was rendered 
incapable of beinj^ inflamed by electri- 
city when mixed with 


About H vol. 

of hydrogen 


(. 

nitrogen. . . . 

* 

9 

oxygen. .... 

# 

11 

nitrous oxide 


1 -: 

cyanogen. . . 


1 

carb. hydrog. 


4 

<*arbonic ox. 

* 

(K 

olefiant gas. . 

Hr 

o 

muriiitic. acid 


2 

ammonia . . . 


3 

carbonic acid 


Ktteet of adding the same gases to I vol. 
of explosive mixture on the action of* 
the sjJ%»nge. 

not prevented by many vols. 
ditto. 

not prevented by 10 vol. 
ditto. 

prevented l)y 1 vol. 
not prevented by 10 vol.* 
preventi^d by a vol. 
prevented by I''") vol. 
nf>t pn vented' by 0 vol. 
not [)re\a:nti‘d by 10 vol. 
ditto. 


Froin the Ibroujoiinj; table it appears, that earl)oiiic oxide pro- 
duces the greatest eliect, in the j*niallest proj>oiLion to an (ixph)- 
sive mixturti ot oxygen und hydrogtai, in preventing the action 
ot‘ those gases on each otlna*, whcni exposed to tiui sponge at 
teinperatmx s be low the boiling* point of mercury. In general, 
those gases which c'ither do not unitti with oxy[>;en, nr unit(j with 
it only at high tc inperatures, have little etlect in restrainiin;* the 
elliciency of the spongi*. 'riiere is an apparent exce|)lion, how- 
ever, in cyanogen, which it would require more research than I 
have yet had time to devote to an object merely collatinal, to 
reconcile (if it be capable of being reconciled), w ith tlie general 
principle. 

I'Voiii the fact that carbonic o.vide, olefiant gas, and carbu- 
retted hydrogen, when hronght to unite witli oxygen by means 
of the platinum sponge assisted by h(*at, undergo this change at 
ditlereiit temperatures, it seemed an obvious conclusion, that by 
exposing a mixture of those gases witli each other and with 
oxygen to a regulatetl temperalure, the correct analysis of sucli 
mixtures might probably be accom|)lished. Mixtures of two or 
more of the combustible gases were therefoie exposed, in con- 
tact w ith oxygen gas and the platinum sponge, in tubes bent into 
tilt; shape of retorts, w hich w ere immersed in a mercurial hath. 
This bath was gradually heated to the required temperatures, 
and by proper management t)f the source of lieat, was prevented 
from rising abtwe that dt gret*. 

1st. By subjecting ‘Jo measures of carbonic oxide, lo of 
olefiant gas, and o7 of oxygen, in contact w ith the sponge, to a 
heat winch was not allowed to exceed iloO* Fahrenheit till thti 
diminution of volume ceased, all the carbonic oxide was con- 
verted into carbonic acid, and the olefiant gas remained in its 
'"‘’’’gina] volume. 

Jd. By exposing in a similar manner JO measures of carbonic 
oxide, Jl of carburetted hydrogen, and 30 of oxygen, to a tern- 
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porature below 40(T^ Fahrenheit, the earhoiiic oxide was entirely 
acidified ; and* on wasl]in^j; out the carbonic arid by licpiid 
potash, the carburt;tted hydroj^eu was iound unaltered, mixed 
with the redundant oxygen. 

dd. A mixture of 10 measures of olefiant gas, 10 of raiiluiret- 
ted hydrogen, and 58 of oxygen, being lieatcd.in contact with 
the sponge to 510 ° Fahreniieit, tlic olefiant gas was silentlv 
but entirely changed into carbonic acid, wliih; the carburettiHl 
liydr^gen was not at all acted upon. 

4th‘. By acting with llu^ sponge upon 4*2 nuvasnrcs of carhu- 
retted hydrogen, 22 of carbonic oxide, 2*2 of hydrogen, and 28 
of oxygen, first at a temperature of 040° Fahrenheit^ which was 
raised gnidnally to 48f)°, all the carbonic* oxide* was cliangc'd 
into carbonic acid, and all the hydrogen into \\att:r; but the 
carburetted hydrogc'U rcuuaiiu‘d uudiuuiushrd iii <|uauti]v, and 
was found, art(‘r rcunoving thc^ carbonic acid, niixc'd only with 
the* redundant oxygcui. In th-is expc'iiment, thi^ diminution of 
volume had continued some*, time bc'fon* ihno was any pencejiti- 
ble formation of wate.r, the attraction of carbonic', oxide fur oxy- 
gen appcarijig to prevail ovc‘r that of hy, Irogt n. 4'he .saiut' 
prciceclency in t he (brmat ion of carbonic', ac'id is always aj)par(‘nt, 
when (‘arbt)nic*, oxides and hyclrc)gi*n, mixed even with oxvgcui 
enough to saturate botli gases, an* raiscal to 250° I'ahrenheit. 

By tlius carotully regailating thc^ temperature* of* the mercurial 
bath, thci ac tion of oxyge n u])on seve ral gases (carbonic oxide*, 
olefiant, and carhnrealed hydrogen for examplcj) may be* inach^ to 
lake place in succ*ession ; and by rcanoving the* c arbonic', acid, 

* formed at each operation, it maybe asc(*rtaiiu*d how much ol’ 
each of the tw<^ first gasc*s has been (h c ompos**cL I'he c*arhu- 
retted hydrogen inclec;fl always nunains uncihangcid, and its 
quantity must ))e determined by firing it with cc\ygc*n by the.,* 
electric spark. If liycln ►gen also lie [uesc'ut, it is ciiflicnit to 
])rev(?nt the olefiant gas from b(*ing jiai tially acted upon ; but 
this is of little* ('onsecjiienc'e, as 1 have* sliowii that it is c*asy to 
remove that gas in the first instance by I'hlorine.'^' It may be,* 
remarked, that this method of ope*rating on the? ae riform caun- 
peumds of charcoal gives more ac'eairate; results than rapid com- 
bustion bv the electric sp/ark, being ne ver attended with that 
precipitation of e.hareejal, whicli is often ejbserved wliem tliegasets 
arc exploded with oxygen. A regulateal tenqierature, also, 
eliects the analysis of such mixture s much more rorree'4:ly titan 
the action of the sponge or balls, because in thej latte r case tin* 
heat produced is uncertain ; and though sometimes adequate t(» 
the effect, y<*t there is always a risk that it may exceed, or fall 
short of that deegree, which is required for the successful result 
of the analytic pre)cess. 
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From the facts which liave been stated, I derived a method of 
obtaining carburetted liydrogen gas perfectly free from olefiant 
gas, hydrogen, and carbonic oxide, and mixed only with a little 
oxygen, which, had it been iiecessiiry to my*purpose, might also 
have been separated, "flic early product of the distillation of 
pit-coal was washed with a watery solution of chlorine, and 
afterwards with licjuid potash, to remove a little chlorine that 
arose into the gas fnnn the solution. The residuary gas was 
next heated with one-l‘our(h its volume of oxygen, at the, tem- 
perature ofdrjO'^ balirenlieit, in contact with the s})onge ; .vliich 
converted tlje carbonic oxide into carbonic acid, and the hydro- • 
gen into water. The carbonic acid being removed by liquid 
potash, there renuiiued only the carbVuetted hydrogen, the 
redundnut oxyg{!n, and a very minute (juantity of iiitrogcm intro- 
duced by tlu,‘ latt<?r gas. Hitherto, 1 have prepared tins gas 
only in a small quantity, but it would be easy to extend the scale 
of the <q)eratiuu, and to remove the excess of oxygen by obvious 
methods. 

Sect. III. — Apphairnni oj thc Facts to the Aindi/sis af ]\lixiiires 
o! the Cofnhuslihlc (iases in unknoicn Froportians. 

At an early period of tin; investigation describtid in the first 
section, I proct'odod to a])plythe facts of which I was then pos- 
sessed, to the analysis of a mixture ol*gas(*s in unknow n ]>ropor- 
iions, Ft)r this purpose, I i uused a quantity of gas to be 
collected from coal, by continuing tin? application ol’ heat to the 
retorts two hours l)eyou(l the usual period, and receiving the gas 
into a separate vessid. (has of tliis quality .was ])urposely' 
chosen, hecaus(‘, from fornu'r experience, T expected it to con- 
tain free hydrogen, carhonic oxide, and carburetttid hydrogen, 
but no oleiiaut gas, the production of which is confined t6 the 
early stages of the [)roc.ess. After washing it, tiierefore, with 
liquid potash, to remov() -a little carbonic acid, and ascertaining 
its specific gravity when thus w'aslu;d to 1)0 d()8, I proceeded at 
once to subject it to the new' method of analysis. 

Having ascc'rtaiued, ])y a pri'vious experiment w ith V olta’s 
eudiometer, that 10 \ohnnes of the gas required for saturation 
i) volumes of oxygen, I mixed d:> measures w ith 40 ofoxvgen 
(=; 41 pure) and passtul a platinum ball, w hich liad been recently 
lieatttd, into the mixture. An immediate diminution of volume 
took plrce, attended w ith a ])roduction of heat, -and’ formation of 
moisture. The residuary gas, cooled to the temperature of the 
atniospliere, nu'asurt'd 48*0 volumes. Of these 4'o w ere absorbed 
by li(pud ])otash, indicating 4*o carbonic acid, e(|uivalent to 4*5 
carbonic oxide; the rest, being fired in n Volta's eudiometer 
additional (plant ity ofoxvgen, gave 11 volumes of car- 
bonic acid ; the diminution being 22 volumes, and the oxygen 
consumed 22 also, circumstances which prove that 1 1 volumes 
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of carbiiretted hydrogen were consiimod by tliis rapid combus- 
tion. But of the loss of volume first observed (viz. eSH — 43*6 
== 42*5) 2*25 afe duo to, the carbonic acid formed ; and deduct- 
ing this from 42*r), ^ve have 40*26, which are due to the oxv^en 
and hydrogen converted into wafer; and I0*2‘) x '• = 2(r8 
shows the liydrogcn in the original gas. Hut ilio sum ofithesn 
numbers (2f)*(S + 46 4- 11) Ixung less by 0*7 than tlu' volume 
of gas submitted* to analysis, we may safelv consider that frac- 
tion of a measure to leave been nin ogaui. "fhe composition then 
of tluj mixture will stand in volumes as fidlows : 

Hydrogen 2t>*H 

Carboiwc oxide 1*6 

Carburetted liydrogcn . . 11*0 

iNitrogen 0*7 

d;]*0 lOO'OO • 

On calculating what shonhl bc^ the. specific jj^i-.nlty of a mix- 
ture of gases lu tlu! abo\c pro[)ortions, it was found to bt* *004/' 
which coinci<l(‘s, as nearly 'as can IxM'.xpi cled, uilhtlic actual 
specili(', gravity ol the gas submitted to analysis, \i/. 'iJOS. '\\) 
jilace the ('orrt'ctness of tin; n'sults licycmd <jui^stion, I mingled 
the gas(*s in the above proportions, and acted on the artificial 
inixturt^ in tin* same manner as on tlie original gas, wln‘ii I had 
tlic satisfaction to find that the analytical process again gave 
the true volumes with the most perfect (’<»rrectnes.s tor tiu* hydro- 
gem and carl)oni<' oxid<', and within llu) fraction of a mcasuro fov 
<li(; carbundted bydru^en. IS ot w it hslauding this siiccissfiil 
result, which was twice; v^btaincnl, I should still prefer, lor the 
reason which has been stated, ha\ing reconrsi; to a tcmiixaalure 
carefully regulated, lor tlu; analysi.^ of similar mixUirc's, in all 
cases where the liydrogen is in iin ‘derate j)rop»>riion, and where 
great accuracy is (h'.sirahic. Wheinwa.r (it may again be 
remarked) olefiant gas is |)res(;nt in a mixture, it should always 
be removed by clilorlne, before jn'oceeding Uy exjiose the* mixture 
to the agency of tin; s[)ungy metal. 

It can scarcely be iiecessary to enter into further details 
respecting methods of analysis, the application of wdiich to par- 
ticular cases must be sntiieif iitly obviou'^, from the ( xperiments 
w liich iiave been described on artificial mixtures, 'file ajiparatus 
required is extremely simple, consisting, wlieii the b;^ls ?i'c 
employed, of graduated t ulx's of a diameter between 0*4 and t)*() 
of an inch ; or, w hen an inciajaseil temperature is usi d, of tubes 
bent into the shajie of retorts, of a <liameter varying w ith the 
quantity of’ gas to lie submitted to c\p( limcnt, wliich may be 

* In this estimate, tlie speeifie (>r;tviiy nf h)ilrit;^en is taken at 'Otih I ; 1 1 ufl of car- 
bonic oxide at ; of carburcttecl itjdrogcn at ‘jjoj ; and of nitrogen at ‘'.ntib. 
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from half a cubic inch to a cubic inch or more. Tliese, when iu 
use, may be immersed in a small iron cistern containin^v mercury, 
and provided with a cover in which are two holes, one for the 
tube, and the other for the stem of a thermometer, the degrees 
of which are best engraved on the glass. The gas is, of course, 
confined in the tube by keeping the open end immersed in a 
small basin of mercury. 

By means of tlu'se improved modes of analysis, I have 
already obtained some interesting illustrations of the nature of 
the gases from coal and from oil. 1 n.'serve, however, the, com- 
munication of them, till I have bad an opportunity of pursuing 
the inquiry to a greater extent, and esjiecially of satisl'ying* 
myself res[)eeting the exact nature of the comiwund of charcoal 
and hydrogtm, discovered some years ago by Air. JJalton, in oil 
gas and coal gas, which agrees with olefiaiit gas in being con- 
dmisible by chlorine, but (Idlers from it in allbrding more carbonic, 
acid and consuming more oxygen. 


Arttci.k IV. 

Astrotnuun n! Oltsrrraliniis, lk2o. 

By (a)l. Bcaufoy, l'|{S. 

Bus/uy Ifcal/i, near Stnnniorc. 
Latitude 5P H7' 44 '.S" North. Lont^itiide MVst in time T 
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Article V. 

On the Chemical Composition of Spi}nu^vs. lly Jolin Edward 

( I ray. Esq . M( J S . 

(To the Editors of the A)nints of l^hilo'iophip) 

I LL^^ LN, lirilish Musruvi. 

In iny paper on SponL;(*s in the Zooloo'ieal Journal, { o])s('rved 
that l^e sponges all appear to he* t'ssmtially formed after the 
same liiaiiner, tliAt is to sat, of lonoit udinally ]dai*etl transparent 
•fusiform spirn/a^f' and further, tliat “ th(‘ fibres ari‘ composed of 
spicnia; imitcd ’Oy a eartila^iiioiis sui)stanee/’ I collected a 
(piantity of sj)iiuila^ by washiu^l lumi fromaspon:;e in uliichthey 
wenj very Jar<i;e and dislimtt. I accidentally Ibmid that they 
scratched j^Iass, wlien rul)b(‘d hard aj^ainsl. it. Aly attention, 
having' 1>e('n attracted to this (act, liavinii; bedorf* <‘onsidercd 
them as mostly com[>os<Ml of t arbonati* or phosphate of lime, I 
applied to my friend Mr. (dnldnai, statim^ tin* circumstance, 
wJion ho ijdbrmed nui that, lie had just oli.se.rved that a sponi^e*- 
like body lately ^iven to him by iMr. lleuland, whiidi 
proved to be a Tclln/a (a <j;(mus, which, in tlu‘ Ix^ibre relernul to 
jiapev, 1 stated to be formed almost (UitireJy of spienhe), consisted 
wholly of/u/;x’ siHcOy and a litth^ animal matter. On subjecting 
some sjmno'es t() (!\|)erinu nt , considtuable tpianlities of silica 
were found in the ashes id' Spitnu^H/a Jlurial iUsy Spotpjrta tomrntosff, 
and two or three otlur allud species; and a small fpiantity in 
Spttniria o(ft(’iu(iHs^ and a. distinct, trace, siilhcient to form a j^lo- 
bule before? th(‘ blowqiipe, in the ashes of a pieca* of th(‘ axis of 
( V orison i a Fla hell ii m . 

The quantity of silica apjiears, as mi<^ht lx? expected, to l>c in 
proportion to tin? density of t he fibres of the sponi^e. 

8liortIy afterwards, on looking; over fJli.s’s Zoophites, p. I7H, 
[ found tiiat he, in his description of Ih tnretts (whitdi 

is now considered to be an anomalous species), statiis, that it.s 
hard part (axis) or bom* is composed of beautiful purple [glassy 
spicida; lying lengthw ays almost jiarallel to each otlier.'' 

After considerable search 1 liave not beiai abh; to get or even 
see a specimen of this interesting species, but there? can be V(?ry 
little doubt but that thesf? sjiicula* arc* also siliciious. 

This fact is exceedingly intcre.stiiig in several points of view; 
first, l)ecaiise f^lica is very rardy hmnd as a product of tl#<j anr- 
inal kingdom, and has never hitherto, that 1 am aware of, been 
said to be found in the zoophytes, but only spoken of as a con- 
stituent of hair and horn, to which the axis of the sponges and 
gorgoniaj have some resemblance ; secondly, as proving a consi- 
derable affinity or resemblance in chemical conipositi()n,»ai^v''d.l* 
as in external structure, to ex-ist between the sea and freshwater 
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sponges, a fact which several naturalists, since the appearance 
of my former paper, have appeared tq doubt; and lastly, which# 
is of much more consequence, it proven a considerable affinity to 
exist between the Sponf^es (both the map^iuc Jiuciatile) and the 
GoTffonitCj which latter are known to be the habitation and pro- 
ductr^n of individuals belonging to the animal kingdom ; and 
this greatly strengthens the idea of Ray, KainaiT^k, and others, 
that the sponges are true corals, nearly allied to AtUhipates and 
Ciorgopiia^^ and not vegetables ; nor anomalous animals, like the 
[pfusoria, j 


Article VI., 

Oti the Red Colour of Cnjsfal/izrd Felspar, 

(To the Editors of the Annals af P hi lusophy ,) 
GENTLEiMKX, 

It has often occurred to me as a peculiarity in crystallized 
felspar, that it exhibits a decided rod <*oIour, though analysis 
points oqt no substancH; in its composition to which that colour 
can be attributed ; and that this colour, after tixposure to a strong 
heat, entirely disappears, leaving a very pure c’olourless glass. 
It cannot be attributeil to iron even if a minute (piantity should 
exist in tile felsjiar, because the colour of iron is not destructible 
in this manner ; and if a few iron stains exist on the fVlsjiar, the 
same heat which destroys the red colour of the crystal only 
makes those stains stroniier. Hence a qutfstion has suggested 
itself, are chemists justilitHl in supposimg, as they uniformly do, 
that tlie colour of a miueial may always be referred to some 
specific colouring ingredient ^ It appears to me that felspar is 
an instanctj to tin; contrary, and an accidental experiment has 
enabled me to show that substances may be jiroduced, which, 
though composed of perfectly coioiuiess materials, shall, under 
certain circumstances, exhibit a decidt'd colour. If a chemist 
should undertake to analyze the substance (of which I now send 
specimens), he would find only lime, alumina, silica, soda, and 
boracic acid, and he w<.)uld be much puzzled to account for the 
red colour bich it exhibits, particularly w lieu he should find 
that, the colour might be made to appear and disappear at 
pleasure, according to the degree of heat and of coramiiuition to 
wiiich^he miglit expost’ it. 

The method of producing the substance was as follow^s : — 
The ingredients above indicated were, coarsely mixed together 
and exposed to a strong white heat, which produced a semi- 
vitrified mass of a pure white ; a portion of this was finely 
after exposure to a low red heat not above that of 
melting silver, was found, much to my surprise, to liave assumed 
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a red colour; which colour, with the increase of heat, was 
rfbund entirely tp disappear, and tlie substance assumed at last 
as pure a white, as it possessed after the licst fusion. A lump 
of the original mass^was found to undergo no change of colour 
at the same heat, and I have uniformly Ibnud, alter s^ueral 
trials, that the depth of the colour depends on the linenc ss of 
the grinding. A portion was mixed with nitre* which almost 
entirely destroyed* the colour, a prool* that it cannot be attri- 
buted to manganese, which might perhaps Ix! suspected, as nitre 
alway£.f^ deepens ^the colo/n* of manganese in a remarkable 
manner. 

I observe some^doidjts wert' expressed m your January num- 
ber as to the nature of •some specimens IVom ( 'at rnarvon : for 
my own part, as soon as I 1‘ound that parts of the rock naturally 
of a red colour became white in strong lire, 1 had no doubt those 
parts consisted of felspar. 


No. ] is the result of tlie tirst liision, the materials having 
been imperfectly mixed, it is [jorous, and not miiforiu, hut cd’ a 
good white. 

No. 2 is the same snl)stanc<^ (inely grouij<l in a )>orc{rlain dish. 

No.*3 is a portion (jf No. 2, which has htam exposed to a low 
red heat, nearly that of mt!lting silver. 

No. 4 is another ])ortioii ol No. 2, whic h has beem exposed to 
a heat somewhat stronger.*! 

No. 5 is another portion of No. 2, wliich has been e xposed to 
a moderate white licat.|. 

No. () is anotlier portion mixed with ono-hflh jutre , and 
exposed to the same heat as No. i>.§ (J. C. (\ 

• 

The pliamomeua relatcal in our corn spondcjiit \s pa[>er an! 
^•robably merely optical, owing to the dilTerent action of the 
substances on light from their dilferent states of aggregation, 
according to the degrees of heat to wbi(!li they have been 
exposed. — Fdit, 

* This sj)criiii«*i\ has a peach l)lusvom colour. 

+ Pale bluish lilac colour. 

+ .Slightly greenish white enamel. 

§ similar tint to No. U hut lighter. 
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Article VII. 

f 

Jixplanation of the Theory of the Barometrical Measurement of 

ficiirhts. 

(To t^ie Editors of the Annals of Philosophy,) 
OENTLEMKN, 

The bvirometfir is an economical instrument capable, even in 
the hands of the most unscientilic, of readUy furnishi/g data 
sufficiently exact for the coni|)utation of accessible heights. The 
consequent calculations, in spite of repeated ^sacrifices of accu- 
racy to dispatch, are however disgustMgly tedious, and not a 
little liable to error. In the most approved formula3, approxi- 
mations seriously affecting in many cases the accuracy of the 
result* are admitted, whil-t minor corrections strictly constitut- 
ing part of the value of the (MKiffic/nnits are unnecessarily kept 
distinct, and form u notable portion of the labour of the com- 
puter. The tablets expressly constructed to facilitate and ensure 
accuracy to the nicer calculations of the ])hilosopher, as well as 
those de.sigmMl to abridge the labour to the geologist, the bota- 
nist, and the general traveller, ibr whom the approjiniatc height 
may be sufficient, are capable of valuable improvement, n6t only 
in regard to accuracy, but to the allainmeut of the other object 
in view, 'fo point out these errors, to remedy the defects, and 
to render the tlieory of tlu^ instrument and the vaiious formului 
intelligible to general capacities, will fona the principal object 
of the present paper. The task imposed is sufficiently difficult ; 
the execution will thcrefon; require the extreme indulgence of 
your readers. 

Having formed a correct idea of the theory, we shalhbe able 
to propose some alterations intlie construction of the instruments, 
triHing in themselves, yet enabling the observer materially to 
reduce the number of the data requisite for the calculation® 
without atfecting in the slightest degree the correctness of the 
result. 

Difinilion tf Difercncc ofL^vel, Vertical Height, 

1 . The eartli being a sphere at vest, any two or other number 
of points e<|ually distant from its centre are termed level points, 

oik:.a level, — or level witli each other. 2, A fevel surface con- 
sists of such points, and is every where at the same distance 
from the centre of the earth. The level surface being of incon- 
siderable e.xtent will be sensibly a plane, parallel to the horizon, 
and is consequently occasionally termed a horizontal surface or 
3. The ditference of level, or the vertical height, eleva- 
tion, or altitude of one point, or of one level surface above 
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another^ -is equal to the diflference of their distances from the 
dfentre of the earrii. 

Of the Pressure of I'liiuJs, 

4. Fluids gravitate in lines directed to llu' centre of the earth 
(also that of gravity), and are so constituted thaUheir particles 
yield to the action of the slightest pressure in anv direction, 

6. Every point of the surface of a lluid when at ies\ is equally 
distant from the centre of the earth. 

6. The pressure on 
the horizontal plane A (or upwards 
against the siniila,^ plane H) in 
contact with the unlfonnly den.^e 

‘'fluid contained in llie vessel V' 

(placed in a vacuum), will vary 
directly ns tlie vertical licight ol‘ 
the surface of tlie fluid alioNc the* 
plane A (or the plane B), without 
regard to llie figure or volunu* of 
the fluid ; for the |)ressuri.s areas 
the weights, and the weights as the heights of* the incinnfieut 
coluinnjj of the fluid. 

7. Tlie pressure (h'pending .so/c/y on the vertic al height of the 

fluid the jilanes, without regard t<i its horizontal e\t(*nl, 

depth hchur the planes, ^e. flui surlaee <d*th(‘ mereiiry (oj other 
uniformly dense* fluid) contained in an inverte<i -s\phon, vslll tu' 
level (or stand at tlui sanu; height ) in hotli hraiielies, how(;ver 
diffiU’ent or irregular their diameters, and without r(,*g.nd to the 
degree of inclination of (‘illier. (1'h(,* lulx s are supposed to Ixi 
sufficiently wide t<.) render the elieet of eapilhny attraction insen- 
sible.) • 

8. The pressure doioiv'urds 

within the shorter branch of the 
iuVerted syphon S, exerted on tlu^ 
surface A of the mercury ((/rotlu i- 
uniformly dense fluid) therein, in. 
contact with the fluid contained 
in the vessel W (placed in a 
vacuum), will be equal to the 
weight of a cylinder C, ha\iiigiis 
•base of the same ^frca as tlm hori- 
zontal surface A ; of the same vertical heiglit as that of tin.* sur- 
face of the fluid above A, and of the nieou specifics 

gravity of that intercepted portion of the fluid. 

9. The equipondiraul unifcnnily dense Cylinder D, represeutino 
the weight of the counterpressure upwards of the mercury in ilAt 
«yphon S, will have a base equal to that of the cylinder C ; its 

2 ¥ 2 
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height will he ecjual to the difference of level of the two branches ; 
its specific gravity the same as that of the inerViury. * 

10. Any ratio of the height of a cylindrical column uniformly 
(Umsc is the same proportion of its weight, and of its volume. 

1*1 . The diametiu's and weights of the two cylinders being 
equal, their h^-iights will be reciprocally as«lheir specific gravities. 
The tiHitni specific gravity of the column of ttie fluid in the vessel 
W, int(Tcept(‘(l hetwc.en its surface and A, being less than that 
of the merciiry ni tin; sy[)iion, in the ratio of 20 to I, the vertical 
height of th(“ fluid above A will exbeed thatvif the difference of 
level of the mercury in the same proportion. 

12. To as('ertain th(‘ vialical • 

height of the sf ction b r situated 

below the surface a of the fluid . • 

contained in the vesserf; note tlie 1 

heights (differences of leva*!) of 

the mercury in the syplions S*au<i ^ . 

S', placed at h and r. (Conceiving " S-iV ^ 

th(i fluid abore the level of b to lie .f 

removed, the iliircvetH'e of these •» 

heights, ill addition to t\\c mean r j ,' 

specific gravity of the iat er'cepted ^ 

fluid and that of tlie inercairy, 
form tlie whole of the requisite 
data . 

Thconf of I he Harometer. 

13. Mercury (watia*, or other heavy incompressible fluid) b^ing 
poured into the vessel will ascend, and ’finally stand at the 


same vertical height, or level / /, as well in the tube C, and in the 

S vqvtcd svpiion fixed within it as in the vessel itself, and in 

o erect tube D, and the inclined one A forming part of it, 

14. The whole being In a vacuum, if we introduce into the 
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vessel a quantity of any tluiti sj)ecificallv lioliter ihini jl»o im i- 
tury, the resulting additional picsMiro //‘o//-////v//</s Nvilf oiNr risu 
to a corresponding pressnVe /ifjin/rds^ and con>c(|U( nt asecnt o(‘ 
the mercury uilhiu saieli parts of the vess(‘l I) ;uhI A, as u rll as 
within the tube ( , and tlu; closed branch <►! the s\ j^iion 
which the rarer lluid has ue>t access, and upon wIk'^c upj)(.n' .'sur- 
faces it cannot <'\ert any pait ot flu‘ prt'ssure in*mub< iit uii tin* 
mercury in tlui bo‘(ly ol tlie \esscl. 'flic e(jinlibriuin t»l‘ pressure- 
will have takcai plaea' when a cybndiieiil colunni (»l the mi'iciir\, 
ee|ual 1^1 height to tlie ica I ) di lit i eix-e (»!' leM l (U thal Ibiid 

in any one of the closed tubes (tluar In iebls ///, ///', rn'\ ami ni''\ 
be ing llu' same), •uul in the body of tin* (or oj»en l^raneh 

ot th(j syphon) lorni an Y)ftrt nuifili'i \{) a .snnilai’ colninn ol 
the su|)erincinnbent Iluid ol* the sane- base, ;ind ofits total height 
abo\ c^ the (reduced) level /\ i' (or mu lace ol'i-oiilact ol’the tW(» 
Iluids). 

Rewark. — TIu' snb>iden<'e oibilu- Jt-V( I ol tlu; meri’ury in the 
vessed from / / to l\ l\ «»eeasioned hv that pait ofits original 
v(jlume leaving' asetauh-d, oo tie- mtrodiiclion tin* siqx-rim* 
fluid, into the <!los< d tubes A, l>, < •, I), 

(^onceiving tlie light llmd pu-ssiug upon the t xpiKSfd Mnr..cM‘ 
of the nierciu V to represent tin* atmosphere, then will th<-V(.‘ssil 
l» with its various tubes form so many varielii s of tin; baroineti-r 
having one common cistern. 

lA. Whatt'Vijr the const met ion of the haroineter, tie- rrriirnl 
height of that surface ol tin- lueicuiy to which tie almos, pleats 
luis not access nhi^i'v tin.- suitacr* in c.onlact, with it, eipials, and 
is’ termed the pressure of atinospheit-, or inon; geiK-rnlly tie 
height of the haroineter. 

• ()/'ffir Dcjistif/ nf J)} tf .!//•. 

\ (iriatimi from pressure, — 1b. A voluna- ol porfcrfhi diy vur» 
of any temperature*, cont-.iined in the cylindrical ve.s- 
*sel C, supporting only the pressure ol’ the gravitat- 
ing uniformly dense cylindrical weight W, will have [ \v 
its volume and height (Umiinshcd in proportion to , 
the augmcniftlion of tiie weight (heiglit.) ofllie com- j 
pressing colninn. I* 

17. The weight (height) of the superineuinlxuit C 

cylinder W being J////////s7/c^y in any ratio, the vf)luine 

(height of tlio i5t)lumn) of air will be iuvnaM'd in tlui ' 

same proportion. 

18. Hence the elasticities of perfectly dry air are dlrecllijy and 
the volumes and lieights leciprorally as the pressures (or heights 
of the compressing weights). 

19. The volume occupied by any fluid Ik ing incretts^d or 
fliminished in any ratio, its <jensity will be altercfl htrerhchf in 
(he same piopmiujii. The den?:i(K.^ will con^ecpieritly le 
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directly as the pressures, and reciprocally as the volumes or 
hcij^lUrs. • 

Yar'uil 'um from I'ewjiernture, — 20. The dry air, uniformly of 
tlu.' temperature of 32^ F. contained in the cylinder C being 
expensed to in<‘rf*ased t<;mp('ratures, will have its volume, elasti- 
city, and Inught, am^iut iiled, without re^yird to the pressure it 
supports at tin* miilbrrn rate <if per degree. 21. Diminution 
of temperature will occasion a corresponding decrease of volume, 
elasticity, and hciirlit, in the same ratio. 

c 

/v'» inKple^. 

Temperatiiros 4-32°h\ +89 + 80^ + 512^ 

Volumes and heights 1*00000 0*0o000 1*10000 2*00000 

Densities FOOOOO l-0-32t)3 0*90009 ()-50000 

i\lr. Daniell lias adopted,in hi^s baronu;(rical tables, Sec. a most 
erroneous method ot* calculatuig tln‘ alttuations ot‘ density from 
variation of tmnj)eralure. ('ailing th«* volume of dry air under a 
given pressure (3(t inches), anti of tin; temperature of 32^ h\ = 
1*0, he proc(!eils to iiiid tin; densitn s at otlua* (more elevated) 
temperatures hy 'Oih! tin; corresponding increase of 
volume from Id), the assutued d(;n;Nify at 32’. Had iMr. Daniell 
i‘\teudt‘d the lahh; to ">12% at. which Itunperature the orii»:inal 
velmiu; bec(un(‘s dou’oled, the ineorrettinss of the method would 
liav<; been <h‘t,(;ctt'd, — the density wa>uld have come out 0 ! The 
heights computed iVom his table will conserpiently exceed the 
truth, especially vvlnui the mean temperature oftheairwas high, 
or the elevation of the nnnmlaiii eonsideral)Ie. The altitude 
being oOOO \cv\, (lie error at SO' F. vvuuld In; about 50 h'et. 
Well might the author f)f the Trnifc dc make the 

remark, seinhlabies a un riche malaiac qui n'a point 

d’ordre, an milieu dc nos theories les plus brillantes, nous matv 
quons souvent du plus simple necessaire.’^ 

{To he continued,') 
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Atittcle VIII. 


Alphabetical Tabic of the Weights of Ati})n$y according to Bcrzc- 
liuSy corvespotidiag with Vhiliips\^ Tablcy Annals of Philosophy, 
vol. xxiv. p, 18.“> vii. Now Sorios). * 



FormuI.T. 

M'eights. 

t 


- 

Acid, acetic 

••••V. 

r.iM2 

arsenic 

Ias 

1440 77 

arsenious 

As 

1240-77 

benzoic 

.... B 

1 509-55 

boracic 

ii 

2t>9*G5 

carbonic 

c. 

275-:h2 

chloric 

M* 

9I2<)5 

chromic 

cii 

I:i0.j-(i4 

cit'Hc 

(j 

727-85 

columbic . , . . , 

Ta 

1925- 15 

fluoboric 

F iV 

544 *bb 

fluoric 

F 

2T5-o:i 

formic 

. . . . F 

40:1-9:1 

fluo^ilicic .... 

F’ 

|2un-9:i 

gallic 

t 

791-78 

iodic 

I 

2066-70 

molybdic. . . . 

Mo 

896-80 

molybdous. . 

Mo 

796-80 

muriatic 

Si 

342-05 

nitric 

N 

077-26 

nitrous 

...... N 

477-20 

oxalic 

O 

2710-0 

perclUoric. . . . 

31 

1 142-05 

phosphoric. . . 

P 

892-30 

phosphorous . 

P 

692-30 

micdnie 

^ 

i 627-85 


il l‘2*<)5 {^li hlnm oxj/murmticum.') 


i (ronsidcrecl as composed of the mu* 
J rhitic radif lc — i 4^*05, and two 
( atoms of oxygen.) 


1 142 05 (As deduced from the composition of 
lli/pcroxymuriat kalicus*) 
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Formuhe. 

|Weights.j 

Acid, sulpliiiric. 


501-16 

Kulphuroiis. 


401-16 

hirtaric , . , . 

T 

834*49 

tungstic . , . 

\V 

1507*69 [Acidum TVoIframicum)- 

Alumina 

Al 

642-33 ^ 

sulphate 

. . A*1 S3 

12145-80 

Aluniiimni 

\\ 

342-33 

Ainmoiiia 

NII'> 

2I4-6T 

ar/'l.ate 

Nil'* A 

856-56 

bicarhonatc. 

MFC* 

7/»6*IO 

borate 

Nir r> 

185*09 

carbonate . . 

NII^V: 

400-77 

citrate 

NIP 

943*33 

iodatc 

NIP I * 

2282*14 (Oiiodas arttmomeu^.^ 

nuilybdatc, 

NIP Mo 

1 112*24 

niuTiatc .... 

Nii‘> ivi 

558*09 

nitrate 

NIF N 

891 -83 

oxalate , 

.. NH‘M) 

667*21 

phosphate . 

•2 NIP + P 

11321*44 

jiliospliitc. . 

2 NIF f V 

1121-44 

succinate. . 

NIP S 

S42-42 

sulphate. . . 

NIP S 

715*73 

sulphite . . , 

NU** *S 

615*73 

tartrate . . . 

NH*^ T 

1049-06 

Antiimmy .... 

Sh 

1612*90 

chloride. . . 

b M3 

;2940*S5 

iodide 

Sb 13 

6313-0 

deutoxklc 

• -jfb 

2012*90 ^i.tcldiivi siibiosum.i) 

per“»xule 

..'Sb 

21 12*90 Acidtffn Stibicum 

protoxide. 

|Sb 

1912*90 

:%ulphurct 

..iSh s> 

12216*38 
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according to Herzeiius. 

Formula?. Weights. 

% - ■» “ “ 

Arseniate of ammonia . . 2 As 1871-65 


potash K As SOiiO'GO 

soda Na* As 

Arsenic . . • As 940*77 

. f (Considered as a protoxide of nifri. 

Azote N 177*li?6 ^ the imaginary base of azote, 

• » • C whasc number is 77 

^Barium Ba 1713*86 

chloride * ha 31*^ ti>599*l6 

iodide ha 1* 4847-26 

peroxide. . Ha ? 2013*86 

phosphuret Ba P ? 2 1 Op* 1 6 

Barytes Ba 1913*86 

acetate Ba A** 3196*1 

arseniate Ba As 3354*63 

arsenite Ba As* 439.5*40 

benzoate Ba B^ 4932*96 

borate Bali- 2453-17 

carbonate. Ba C* 2464-52 , 

chlorate Ba iVp 3799*16 

chfomatc Ba Cli 32 17 -.50 

citrate Ba C* 3369*.56 

hydrate Ba }- 2 Aq 2138*73 

ioclatc Ba 1* 6047*26 

nitrate Ba N’ 3268*38 

muriate (cryst. 1 > Ba M* + 4 > 30 .tg .90 
water) ) Aq ) 

oxalate. Ba O* 2817*40 

phosphate Ba P 2806*16 

phosphite Ba P 2606-16 

succinate. Ba 3169*56 

sulphate Ba S* 29 1 6*1 8 

sulphite Bac’ ^2716*13 
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Formula. 

jw«lght».| 

* 

BarytcK, tartrate 

Ba T“ 

3582'84 


tungstate 

Ba \y‘ 

‘4929-24 

IVolframiaH baryticut.) 

Benzoic acid . 

B 

1509-53 

0 


11* C 

88*60 

({Cnrhurrtfvt Ift/dro^enii^ a mere 

Bicarburetted hydrogen 

^ correct name thin 3ic one we 

Bismuth 

Bi 

177S-8 

Q in this country.) ^ 

acetate .... 

Bi A* 

32560 


Arseniate. . 

Bi Ah 

3414'57 


benzoate . . 

Bi B’ 

4992-90 


dil^ride . • • 

Bi M’ 

2659-10 


citrate .... 

Bi 

.3428-5 


iodate 

Bi P 

6107-2 


iodide 

ili V 

4907-2 


nitrate .... 

Bi 

3S28 39 


oxalate. . ... 

bTo* 

i28r7-S4 


oxide 

Bi 

1973-80 


phosphate . 

Bi 

2866-10 


sulphate .. 

Bi 

2976-12 


sulphurct. . 

Bi 

2176-12 


tartrate . . . 

Bi 

3642-78 


Boracic acid . . • 

B 

269-65 


Boron 

B 

69-6551 


Cadmium 

Cd 

1393-54 

2144-20 

As deduced from its salts. See also 

AVjtti, p, 145.) 

carbonate. . 

c'* C’ 

chloride , . . 

ip 

2278-84 


iodide 

Cd P 

4526-94 


nitibte. . . . 

C‘* N* 

12948-06 


oxide 


1593-54 


phosphate . 

C>^ 

2485-84 


Sttiphate • . 

(>* s* 

2595-86 


sulphuzet. 

c^s* 

1795 86 
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Formula?. Weights. 

> 

— 

- 

Calcium 


512-00 

chloride 

C a Vp 

1397 ‘36 

fluoride 

Ca F 

9rtT-09 

iodide 

Ca 

3645*16 

oxkte (lime) 

• » 

Co. 

$ 

712-00 

• phosphurct 

Ca P ? 

904 36 

Calomel .* 

H M • 

3974*25 

(.’arbon 

C 

75-33 

oxide 

C 

175-33 

sulphurct 

C 

477;05 

Carbonic acid 

C 

275-33 

Carburetted hy<lrogen.. 

ICC 

101-80 (Citihurcfum bi/it^thofrmicum) 

Cerium 

( c 

1149-44 

p 

Chlorine 

M 

221-‘J25!(//,i//i< A; of muf Uuic add 143*65. 
See A’jiui, p, 125.) 

Chromium 

Ch 

703-64 

deutoxide 

('ll 

1 103-04 

> oxide 

('ll 

1003-64 

Cobalt 

(’o 

738-00 

aceVnte 

Co A *’ 

2220*2 

arseniate 

Cai As 

2878-77 

benzoate 

Co IP 

3957-10 

borate 

Co B* 

1477-.31 

carbonate 

Co C' 

1488*56 

chloride 

Co M* 

1623-3 

citrate 

( o CP 

2393-7 

iodide *• • • 

(o V 

3871-4 

nitrate 

Co N« 

2292-52 

oxalate 

Co O’ 

1841*54 

peroxide 

•Co 

1058-00 

phosphate ........ 

CoP 

IMCMO 
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Alphabetical Table of the Weights of Atoms ^ pUNE, 


[ Forniultr. AV^cights. 

Cobalt, protoxide [('o 0.S8*0() 

.sulphate... Vo I *140*32 

Milphiiret. . . (’o 1 

tartrate .... Vo T* 2606*93 

Columbiuni Ta 1323*15 Tanftth/ni, a name the me^al has no 

right U).) ‘ * 

Copper Cu 7f)l*39 

aretatc Cu A’ 2273*6 

carbonate. . . Cu V’ 1 542*05 

iotVldc Cu i* .S924-79 

perchloridc . Cu INI'* 167^*69 

pcrnitratc.. (’u N'^ 2345 91 

persulphate. Cu S» 199.3*71 

perphosphate Cu P .1883*69 

protochloridc Cu M 1234*04 

protoxide., Cu 8*51*39 

peroxide., Cu 991*39 

.sulphuret. , (Ai S 992*35 

Fluorine FI 75*03 

Glucina Be 962*56 0.widum hcryllirr/m^) 

COucinum !Ht* 662*56 BrryUiuyn,') 

Gold Au 2486*00 

chloride Au Vf * 38 1 3*95 

protoxide. ... .Vu 2586*00 

peroxide.... Au 2786*00 

sulphuret. . • . Au S’ 3089*48 

Ilydrog^h H 6*2177 

Iodine I 1 266*7 

Iron Fe 678*43 

prou^rhloridc . Fe Af * j 1 563 *7 3 

pereWorirt-: i Kc M j?006-S8 



445 


V825.1 Hccorditig io lierxeliu^' 

Fornnulie- |\V’'eight8. 


Iron, peroxide 


protoxide 


sulphate 

'e SI 

persulphuret .... 

'c 

proV>sulphuret . . . 

'c 


•b 

acetate 

?h A- 

• 

sub-tritacelute. . . . 

‘b3 A‘^ 

arsenlatc 

*b As 

bcn7.(»ate 

M) IV* 

borate 

’h B- 


P b C 

chloride 

1M)M' 

cliromate 

Pb ril 

citrate 

Pb (r^ 

deuUixide 

Pb 

, iodate 

iPh 1’ 

KxUde 

P b F 

molybdate 

Pb 

nitrate 

..iPhN* 

1 

• oxalate 

...i’pbO’ 

peroxide 

:: 

phosphate 

...ji’b 1* 

phosphite 

.. . ipb P 

protoxide 

. . .I pb 

1 . 

succinate ... A 

. . ;Pb S' 

sulphate 

... Pb S' 

sulphite 

... i’b S' 

1 

sulphurct 

. .. Pb S* 

tartrate. . . . 

.ipbT* 


978*43 
878*43 
j‘248l*9l 1 
183*07 
380*75 
>89 00 
1 *2 
»49*2 
229-77 
1808*10 
1328 31 
339*33 
M74*3 
092*04 
1244*70 

>889 00 \{Suj)eroxldi(rn plutnhu'iuyn.) 

I 

1722-4 
i 722-4 
.582 0 
1143*52 
lS692-54 

i2989*00 \iSupno.vldutfi plnmhli:um,) 
3081-30 
3481 ,30 

l2789-(H) j( O i idtiffi phi nthUnm.) 
4044*70 
1.37 9 1 *32 
i359l*32 
2991*32 
14457 •9S 




lame Ca 712*06 

. . — . * 

acetate Ca 1994*3 

arseniatu Ca A« 2152*83 , 

* . . — 

benzoate Cali* 3731*16 

biphoBphate Ca P* 2496*66 

borate Cali* 1251*37 * ' 

carbonate Ca C* 1262-72 • 

chlorate Ca M* 2597*36 

chloride C'a jp 1397-36 

A 

citrate (’a C*= 2167*76 

chromate Ca ( h 2015*70 

hydrate ('a i 2 Aq 936*93 

icwlate Ca I* 4845*46 

oxalate Ca (H 1615*58 

phosphate (’a 1* 1601*36 

phoi»phite Ca i* 1 404*36 

succinate. ... ( a S* 1961*76 

sulphate (’a 1714*38 

sulphite CaS* 1514*38 

tartrate Ca T* 2381*04 

tungstate Ca AV" ^ 37 27 *44 ( Wolframtat cakicui^) 

Lithia ii 453*63 

carbonate LC* 1006-29 

nitrate L N* 1810*15 

phosphate • . L P 1 347*93 

sulphate L S* 1457*95 

Lithium |L 255*63 

L ii* 1140*93 

L i* 3389*03 

Mg 


chloride 
iodide . • 

Alagntsia. • . 


516*72 
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1 

Fomiulaf. 

iVeights. 

IVIagnesia, borate . « . . 

MgB . 

0560S 

carbonate4 • 

• iig t' 

06T*38 

hydrate 

Mg + 2 Aq 

741*59 

nitrate 

:\lg 

811-24 

phosphate ...... 

igp 

409 02 

sulplmte. ••...« 


.619*04 

tartrate 

jgT' 

2185*70 

Magnesium 

Mg 

316*72 

chloride 

jg ivi’ 

20\2 02 

iodide 

•Vig i- 

3450* 12 

Manganese 

Mn 

111*57 

acetate 

Mn A > 

2935*0 

benzoate 

Mn 

540-22 

carj^onute 

ivin ( • 

1452-33 

clilorate 

Mn M * 

I2T96 87 

chloride 

isin 

1596H7 

citrate 

Mn C* 

2467*27 

1 

deutoxide 

Mn 

1011*57 Oiiditm mart gaiiU' urn.) 

oxalate 

Mn (P 

2366 88 

• 

peroxide 

Mn 

1 1 1 1*37 iSujn roxUluut via njfii tikum,) 

phosphate .... 

iMn^ 

4700*04 

protoxide 

,Mn 

9 1 1*57 ( Oxidu m rnanga vat urn,) 

succinate 

[Mn S» 

2895*12 

sulphate ..... 

Mn 

2515*05 

tartrate.. ..... 

Mn T» 

l25b0'55 

Mercury 

Hg 

2531*60 {Hydrargyrum^) 

bisulphurct^ 

HgS^ 

,2933*92 

perchloride . • • 

iig AP 

|3416-9 

1 

periodide 

iig i* 

l5663'0 

pemitratt .... 

Hg N* 

|40S6'19 
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AlphabeticeU Table of the Wei^hU Atorn^i} [June, 

I 

Formulas. |\Veight8.| 


Mercury, peroxide. . . . 

.Hg 

97SI*6 \iOvidum Hydrargyricum.) 

perphoKphate . . . 

iig P • 

36239 

persulphate. . . • , 

ii^ 

3633*92 hydrargyricus,) 

prokocldoride, .... 

. liM 

297425 

pTOtonitrate 


13308-86 

protosulphate. . . 

IlTs 

3 1 32*7 6 ^(Sulphas hydfrargyroiHi . ) 

protoxide 

Hr 

2631*6 {OxUlum Ilylrargyrosuvu} 

Molybdenum 

Mo 

596*80 

protoxide 

Mo 

696-80 

Nickel, 

Ni 

739*61 

acetate 

Ni 

2221*7 

arson iatc 

Ni As 

2380*28 

carbonate 

Ni (’> 

1490*17 

chloride 

Ni JVP 

i624-81 

citrate 

Nui’ 

|2395*21 

iixUde 

N 

3872*91 

nitrate. • 

Ni 

|2294*03 

oxalate. 

Ni 

1843*05 

peroxide . 

Ni ? 

1039*51 

phosphate 

Ni 

1831*81 

protoxide. 

Ni 

939-51 

sulphate 

Ni 

1941*83 

siilphuret 

Ni S» 

1141*83 

tartrate 

Ni T* 

2608*49 

Nitric oxide 

N 

37 7*26 iOxulnm nltricitrn^gas nUrowm,) 

Nitrogen 

N 

177*26 {Sfiboxidum nUrirufn ; see^zo/^.) 

Nitrous oxide . ...... 

N 

277*26 

Osmium 

lOs? 


oxide 

? 


ChtygeJ. 

O 

100-00 
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ac\:ordiug to Berzelius, 

I 

Formulae. Weights.| 


Palladium 

Pa 

407-50 


. . • 


oxide 

Pa 

1607-50 

Pl-^OSphOTUS 

p . 

:192 30 j 

Platinum...* |, 

Pt 


chloride .... 

PtM 

1 

1 057 -88 .( Mi/1 ids ) 

perchlbridc . 1 

ti M* 

2lO()-5:{ 1 

• 

peroxide, . . - 

Pt 

\ 4 1 5 ‘2:i ; 

jirotoxide. . , 

Pt 

Pil5*t>.S 

^ota^h i 

k 

h.y 

acetate 

K 


arseniate . . 

k As 

aO'iO’OO i 

anienite .... 

k As* 

7661-37 

bcnaoatc. . . , 

ka IP 

! 

1 

bica’-Jljonate. 

k c» 

2281*15 ! 

hinarseniatc. 

k As’ 

4061-37 

binnxalate . . 

k CP 

2086-91 

biphosphate j 

1 

jK r 

2964-1.1 

hisulphatc j 

K S" 

3184-47 

hi tartrate 1 

k 

4517*79 

• 1 

borate ! 

k IP 

1719-14 J 

carbonate 

k 

1730 49 

chlorate i 

|k 

3065-1.3 

chromate 

ik ck i 

2483*47 1 

citrate. 

I 

K ( 

2635-5 j 

hydrate 

'K 4- ‘2 Aq 

1 404-70 

iodate 

K V 

j 

|53l3-23 

molybdate 

Ik mV 

2973 41 

nitrate 

!k N* 

j 

12534-85 ■ 

oxalate • • • 

’k o* 

9083 97 

phosphate 

.k p 

9072:^3 

* iSew Series, vol. ix. 

2 G 
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Formulae. Weighti* 


l’otn»ih, quadroxalatc. . 

K O" 

rt«3'9!) 


5ucciiiatc , . , 

;k 

>43,5*53 


Milphatc. . . , 

k s> 

KS2-I5 


sulphite — 

Ik s» 

1982.15 


tartrate .... 


’848-81 


tiini'state . , 

iK W" 

1195*21 ]( Wnlfraniias kalicus.) 

Polassiuin 

K 

919-83 

Kalinm,) 

chloride. . . . 

k i\p 

86.5- IS 


iodide 

k i‘ 

H 13-23 


laToxidc. . . 

k 

1. 579-83 


phosjiboret 

protoxide. , 

K P' 

1372-13 

1179-83 

/^(Berzelius gives another oxide ofpo- 
) tiissivim, viz. Suhoxubtm knDcum^ 




(. k - 1019 83.) 

huljihvirct. . 

K 

382-1.5 


lUiodium 

R 

1.500- 10 

* {(}yidu)n rhodirnm. According to 

peroxide . 

n 

k 

1800 10 

) Berzelius there is a deutoxule, 
^ Oxidum Wiodcum-i R = 1700* 1 0.) 

protoxide. , 

1600-10 


Scleniuiv. 

Se 

J95-9I 


Silica 


,596- 12 


Siliciiuti 


296-42 


Silver 

Ac; 

[2703-21 


aci'tiite , . . 

A*’ 

4185-45 


arftcniate . 

Ag As 

4343-98 


arsenite . . 

Vg As’ 

5384-75 


benzoate. 

Ag R- 

5922-31 


‘borate . . . 

|Ag B- 

3442*52 


carbonate. 

Ag i • 

3453*87 


chlorate . . 

Ag ji' 

4788-51 


chloride , . 

Ag si' 

358851 


chromate . 

lAg cii 

4206*85 




1825-3 to Bente/itri cj.^l 

Kornnibr. M’'eip;hts. 

silver, citrate * l'^5Vs*01 

ioclate jA^r 7(m-H; 

iodide Lvi; .^K'itvd I 

molybdate *'\g JNIo* 1t)96‘SI 

nitraic \i; N" ^2:>T-7:l 

oxalate Ag ()^ .‘180(v75 

oxide Ag , 

phosphate \g p :norrr)i 

.sulphate Ag .“s'* .‘lOOo'.Vl 

sulphite Ia^ S* 'i7t)r>-5:< 

.sulphuret Ag .110.>*.'i.‘i 

tartrate \g T' 4:»T2‘19 

tungstate Ag j 

Soda..,t N.i 7.S1‘S1 iO liJuyyi v.jti h N7>r.) 

acetate Na A'’ ‘2<)<>1*0 

arseniate Na As 

^ arsenite NaAs’ 

henroatc Na IP .‘iSOO'Ol 

bicarbonate Na ( a* IHS‘M(> 

borate Na IP I ,'1‘2 1 • 1 5 

carbonate Na (J’ I3.‘h2'50 

chlorate Na ^bOT-U 

chromate Na Ph ‘i?()S5‘4s 

citrate Na C"* ‘2237*54 

hydrate Na : 2 Ac] 1005 71 

iodate . Na 1 10 15-24 

molybdate Na 31o^ !2575-44 

nitrate Na N’ 2I35*.36 

oxalate Na I6S5'.38 

succinate Nt -S* 20.n*54 

2 r. 2 
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Formulae. 

Weights. 

— 

— 

— — ' # 

Sod», sulphate 

NaS’ 

1784-16 

sulphite 

NaS^ 

1 384* 16 

tartrate v* * * * 

Na 

2450-80 

Sodium. 

Na 

581*84 iJVafrium.} < 

r blonde 

Na*M’ 

1467*14 

iodide 

Na 

.8715 24 * 

f (Super oxiduvi natticum. Berxa- 

- J lius alse gives a suboxidum natru 

peroxide 

. Na 

( r;/m, N — 681*84.) 

protoxide 

. Na 

781-84 

nulphurct 

. Na 

984-16 

Strontia 

. Sr 

1^94-60 

acetate 

. Sr 

2576-8 

borate 

. Sr n* 

1833-91 

carbonate 

, Sr C ' 

1845-26 

citrate 

. Sr 

2750 3 

hydrate 

. Sr + 2 Aq 

1521-13 

oxalate 

, Sr 0» 

2198-14 

phosphate 

. Sr V 

2186-90 

sulphate 

. Sr S’ 

2296*92 

tartrate 

. Sr T’ 

2963-58 

Strontium 


1094-60 

chloride 

.. 

. Sr jsV 

1979*91 

iodide 

. Sr V 

4228-0 

Sulphur 

. S 

201*16 

carburet 

.. C S’ 

477 *65 i^Sulphuretum carboniei.') 

' Sulphuretted hydrogen. 

. S 

213-60 

Tcllunum 

.. Tc 

806*45 

chloride 

. . Te 

1691-75 

oxide 

. Te 

1006*45 

Tin. 

. . Sd 

1470*58 (SiannttmO 

biaulphoret 

. . Sn S« 

2275*22 
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according to Berzelius. 4.', 3 

Formulv. Weights. 

Tin, iodide 


14603*98 ( The periodide, or 

lu-Trt -0 ' Sn I* =*7737 *38.) 

lo < 0*08 

peroxide. 

Sn 

protoxide Sii 

1670*58 

perchloride j 

Sn 

3!i^41*18 I( jtianfticug.y 

proto^iloride Un 

*i3o5‘HS (Jifftria*' staftfWgas.) 

sulphuret 

Titanium. 

Sn S^ 

Ti 

1872-90 

Tungsten. 

W 

( fi'o//rar/iium.) 

Tungstic acid | 

W 

1.507*69 If'^of/turnirum.) 

IVanium 

U 

.3146*56 

oxide . . . , 

ii 

3346*86 \iOdiduni uranoMum.) 

})eroxidc . . 

u 

.3446*86 {Oxidunt uranicum.) 

Water 

lAq 

1 12-43541 

Vttria 

\ 

1005*14 

Yttrium 

Y 

805*14 

Zinc 

7a\ 

806*45 

* acetate ... 

Zu 

‘2\^88*7 

arseniate . 

Zn As 

^447*2^ 

benzoate. . 

Zn 

1 

40i>5*55 

borate 

Zn ’b^ 

\ 

154.5*76 

* 

carbonate. , 

Zn (5 

15.57-11 

chlorate . . 

Zn 

^^891 *75 

chloride . . !Zn 31'^ 

1691-75 

citrate. • . . 

Zn C* 

246‘2*I5 

1 

iodate .... 

Z n i 

>1.39*85 

iodide .... 

Zn I-* 

3939*85 

nitrate.... 1 

Zn N* 

•^360*97 

oxalate. • . 

Zn 0 * 

1909*99 

oxide Zn 

1006*45 

* ‘ phoaphate , iZn F 

1898*75 
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' Formulae. 

M^eights. 

Zinc, succinate 

. . Zn S'* 

• 


yulphiitc. ....... 

. . Zn 

^2008*77 

sulphite . 

. . Zn 

1808-77 

tiirtrate 

. . Zn 

267 5‘U 

Zirconia 

. . Zr Ox 

> 

Zireuihiim 

, . Zr 

V 


Article IX. 

Analyses oj Books. 

();/ the Sitlelt/ lM7np, for preventiu<^ Explosions In MineSj Houses 
lighted hp (tus, , Spirit \Vf nr houses^ or l]hnj;azines i/i IShip.s, 
v'ifh some .Rescan hcs (Hi F/ame. Hy Sir lliiiuphry t)uvy, Bart. 
l^resid(ait of the Koyal Society, 

Tt is iiu extraordinary fact, ami one that does liltlo credit 
eillier U> the cultivators of science in j^encral, or those persons 
who are interested in ininini»- operati^nis in particular, that whilst 
pseudo-scieutilic cate<']iisnis and dialoij;nes, and sucli trash, find 
purchasers in eveay class of sociely, an.d enrich their empirical 
compilers, spite of thc' mass od* error and absurdity with whjch 
nine tinu;s in ten tliey abound — it is (^xtraoiMinary, we say, that 
whilst such abject things as those are read with avKlity, a single 
editir)!! of a work like this has not bi;cn wholly dispo?ied ot’ in 
seven years ! To what this is owing, it is not our business to 
inquire; but we know that books ot sterling merit often pass 
unnoticed by tlie multitude, who at the same time eagerly catc%h 
at every llimsy production which promises (what, by the bye, 
it never perfiirms) to reduce the most abstruse philosophical 
reasoning to the level and compreiiension of the meanest capa- 
cities.’’*' dims we have astronomy, optics, and mechanics 
divested of the mathematics, chemistry illustrated by drawings 
, without the necessity of apparatus or experiment, and crystallo- 
* granhv and even the mathematical sciences themselves taught 
by^ ssected modeds and diagrams : and w hat is the conseq^uence I * 
Ignorance usurps the seats of wisdom — the unassuming ditndence 
of real knowledge is silenced and abashed before the clamorous 
dissertations of pretetuling quacks — and instead of the :^nblime 
truths of genuine philosophy, the niiuds of our youth are filled 

I 

• W e cxcliuk*, however, froui tliis class, Mrs. IVIarcet's admirable CWisi*:-# 

Hons; blit Ltl'i uiUnn thvcn’nx purtm'i 



455 


1825«] Sir H, on the Safety ’Lamp, 

with false notions, and still falser estimates of tlieir own supposed 
po,wers and acquirements. 

These remarks are^but foo applicable to the case before us. 
All the world has heard of Sir Humphry Davy’s Safety 1-anip, 
but how many of its members are acquainted with the pnncij[)les 
on which it is founded^ Here the ignorance is m)tpierely absurd, 
but dangorous; fora want of that knowledge lias Iccf in many 
cases, and probably will lead in many more, to cvinsoqut.ncos 
disastrous and deplorable in the extreiiu'. We liave ourselves 
noticea in our walks about this great town, round wire cages, in 
many of the shop windows, miscalled safety lanthorns, the 
meshes of which are so large that a candle in a wire mouse-lrai} 
would be as good a security against accident in an explosive 
• atmosphere as one of those j)recious safeguards ; and yet real 
safety lamps may be purchased both at Newman’s, in Lisle-street, 
and of many other philosophical iustrunuuit makers; and oven 
the fabricators tliemselves of* th(j..cu][)ahle subslitiOes wo, liuve 
mentioned, might learn to make them juoperly, if they would 
only take the trouble to read the invaluable little volume before 
us. Perhaps tlu^y are not aware of* its existence- it shall not 
be our fault, at all events, if they continue in their igmuance. 

The work begins by some general views of tlu‘ author’s pro- 
gress in his researches on the safety lamp, and of the principles 
Oil which its security depends; and this section we most t^spe- 
cially recoimueiid to tluj I'areful perusal of* the wirt^-uiukers 
aforesaid. The priiici|)les are so clearly explained, that they 
<;anuot misunderstand them, and if they wilfully heurafter neg- 
lect them, tlu^y wvo auswcTablo for all the dreadful conseipumciJii 
their inattention and folly may give rise to. We trust tliat the 
manufacturers of the lamps for llu; coal miiu's are lu^t liable to 
the prtfeeding censure; but even in the cellars ol fids gas- 
lighted metropolis, some serious accidents havi^ happcuied, and 
their frequency may he much augmented if {lersoiis eiitiu' thi^ia 
in unguarded confidence in the false seeurity ol oiui of the lan- 
thorns we have inentioiu;d. That the said wire- workers may 
have still less ground to plead ignorance ot the principle of llu; 
real safety lamp, we shall quote the mo>t important passages on 
the sulyect in our author’s own w ords. 

fSir Humphry Davy began Ids experiments by a chendcal 
examination of the substance with winch he had to contend — » 
the fire-damp oSthe coal mines. He found that it ref[uirefj^very 
large quantities of atmospheric air iu produce an (explosive mix- 
ture ; namely, about seven or eight times its volume of air, in 
which proportion it ex])lodes with ln<)^»t energy — with between 
five and six volumes it explodes feebly; and it retains its explo- 
sive power, when the proportions are one volume of gas i<p fyur- 
jeem of air. • * 

^ lie found the fire-damp much less combustible tfiaa other 
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inflammable gases : red-hot iron or charcoal do not explode it^ 
but iron white-hot, and in brilliant coinbustion,* inflames it. • 

One part of carbonic acid, mixed with sor/en parts of an explo- 
sive mixture, or one paVt of nitrogen with six parts, destroys its 
explosive power. 

In exploding a mixture in a glass tuUe of one- fourth of an 
inch in diameter, and a foot long, more than a second was 
required before the flame reached from one end to the other, and 
I found that in tubes of one-seventh of an inch in diameter, ex- 
plosive mixtures could not be fired when they were ojjened in 
the atmosphere ; and that metallic tubes prevented explosioft 
better than glass tubes.’' . 

Reasoning on thesf; curious and important phaenomena, Sir 
Humphry Davy w^as not long in perceiving the principles that * 
guided him in his subsequent investigations. He saw that as 
a considerable heat was recjuired for the inflammation of the fire- 
damp, and as it produced iti burniiig comparatively a small 
degree of heat, the effect of carbonic acid and azote, and of the 
surfaces of small tubes In juevc'uting its exj)Iosion, depended 
upon their jiowers^ upon their Aucer/wg the temperature of 

tfic caplodiug mixture so muefty that U was no longer suliirknt for 
its continuous injlammation and this idea, so ably and readily 
grasped by tlie ])Owerful mind of our author, led to an imme- 
diate result — the possibility of constructing a lamp, in which the 
cooling powers of azote or carbonic acid formed by combustion, 
or the cooling powers of the apertures through which the air 
entered or made its exit, should prevent tlie communication ^of 
explosion.” 

Our limits w ill not allow ns to detail at length all the steps by 
which Sir Humphry Davy brought his lamp to the peijfection 
it ultimately possessed ; we can only briefly mention that his 
first trials were on the effect of lamps supplied with a very 
limited circulation of air; then on lamps furnished with systenuj 
of tubes at tlie top and bottom, and of siicli diameters that 
explosions could not pass through them ; but he found that 
unless the tubes were very short and numerous, the flame could 
not be well supported ; and in trying tubes of the diameter 
of onC' seventh or one-eighth of an inch, I determined that 
they were safe only to small quantities of explosive mixture, 
\ind when of a given length ; and that tubes, even of a much 
* smaH^r diameter, communicated explosion fronfa close vessel.” 

Pursuing his experiments, Sir Humphry discovered that a 
few apertures even of very small diameter w^ere not safe unless 
their sides were very deep ; that a single tube of one twenty* 
eighth of an inch in diameter, and two inches long, suffered 
the#ejfplosion to pass through it ; and that a great number 
small tub^^s, or of apertures, stopped explosion even when the* 
depth of their sides was only equal to their diameter; and at 
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^ last I arrived at the conclusion that a metallic tissue, however 
thill and fine,* of whicli the apertures filled more space than 
the cooling surfaoe, so as to be pcrmealile to air and light, 
offered a perfect barrier to explosion; from the force being 
divided between, and the heat communicated to, an imqiense 
number of surfaces. , 

My first safety lamps constructed on these principles, gave 
light in explosive mixtures containing a great excess of air, 
but became extinguished in explosive mixtures in which the fire- 
damp* was in sufficient (fuantity to absorb the whole of the 

• oxygen ol the air, so that such mixtures never burnt continu- 
ously at the air-feedei;s, which in lamps of this construction 
was important, as iho increase of heat, where there was only 
a small cooling surface, would have altered the conditions of 
security."' 

After many other attempts to construct a safety lamp wliich 
should answer in all mixtures* of fire-damp, Sir 11. Davy hit 
ujion tlie simple and effectual expedient of surrounding tlie 
light entirely with wire gauze “ aiul luakitig the same tissue 
feed the fiaine with air an<l lauit light.'' 

In plunging a light surrounded by a cyliiuh*r of fine wire 
gau:fe into an exj)losive mixture, I saw the whole cylinder 
become quietly and gradually filled with flame; tlie upper part 
of it soon appeared red hot, yet no explosion was produced." 

Sir Humphry Davy next proceeded to put the efficacy of this 
admirable invention, whicli, whilst it ** excluded the necessity 
^of using glass, or any fusible or brittle substance in the lamp, 
not only deprived the fire-damp of its explosive powers, 
but rendered it an useful light;’* to the most severe trials he 
could devise, in order to be absolutely ccatain of its safety 
undeV all possible circumstances ; and he found “ that iron 
wire gauze, composed of wires from one-fort ietli to one-sixtieth 

• of an inch in diameter, and containing twenty-eight wires, 
or 784 apertures to the inch, was safe " in the most explosive 
atmospheres composed of the gas produced by tlie distillation 
of coal (which always contains olefiant gas, an explosive mix- 
ture of which with atmosjiheric air inflaums by contact with 
red hot iron or charcoal) and common air. 

This mode of structure was conse(|uently adopted ; and in 
January, 181G, the safety lamps were introduced in the cpal 
mines, and tffive ever since been in general use. ^ • 

In 1817, in consequence of his researches on the nature of 
fianie, Sir Humphry Davy made an important pnu*tical addi- 
tion to the lamp, founded entirely on a new principle. He 
suspended a little cage of fine platina wire within the lamp, 
by means of which the lamp yields a light in atmospheres too 
much contaminated with fire-damp to be explosive; ‘‘•a slow 
combination being effected by the heated platina, between the 
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elements of the gas and oxygen, which produces sufficient heat 
to keep the metals of low conducting powers and low capacity 
for heat permanently ignited whenever there is air enough to 
support life without suffering.” 

Sir Humphry Davy, to whom we are indebted for the first 
correct notions on the nature of ffame. defines it to be 

aerifoui or gaseous matter, heated to such a degree to be 
lun^inous ; flames are conical, because the greatest heat is in 
the centre of the mass, and because heated air rapidly ascends 
through cooler air.” The heat of fla,uie is proportional to the 
rapidity of combination, and the density of the gases com- 
bining; thus it diminishes by rarefaction and increases by con- 
densation. If a gaseous mixture require a high temperature 
for its combustion, it will be easily extinguished by rarefaction, 
or by cooling agencies ; if it require vi very low temperature 
only, itSvill burn in highly rarilied air, or under considerable 
cooling agencies. 

Gases that burn with difficully, are easily kept in a state of 
continued inflammation if they be strongly heated ; and the 
makers of safety lamps cannot be too sensibly impressed with 
the consequences which flow' from this propert}", for if 
mixtures of fire-damp are burnt from systems of tubes or 
canals, or metallic plates, wdiich have small radiating and 
cooling surfaces, though these systems art safe, at Jirst, they 
become dangerous as they are heated f where currents are occa- 
sioned vvliich concentrate exj)losive mixtures, by the air feeders 
in lamps being bi‘low * and made in thick metallic ])ldtes or 
canals, there being an increment of heat within, and a vei’y ' 
small radiating surface without, as the heat increases^ the com* 
bust ion of the cdplosive mixture udli gradually extend further, 
and at last communicate with the external air, for explosion *tvill 
be communicated hy any aperture, however small, provided it be 
sufficiently lieated.” 

« Wire gau/e, as it olhus a greater extent of radiating sur- 
face than perforated metallic plates, is the best material for 
the guard of jam[)s ; and by being made of the proper degree 
of fineness, it w ill form a barrier for every species of explosion 
requiring temperatures higher than those of our atmosphere ; 
but the apertures must be smaller, and the radiating surfaces 
greater, in proportion to the inflammability of the gas ; and 
currents of explosive mixtures, acting even for a lei?gth of time, 
may be Stopped by reduplications of wire gauze. VVire gauze 
for lamps must not be made of, iior covered with, any easily 
combustible metal ; fine brass w ire is improper, on account of 
the zinc it contains, and the iron wire should not be tinned. 

• “ Icwarn the coal miner,'’ s»ay3 Sir Humphry ‘■‘•against any pretended safety 
lamps made in this manner, and whicli, to superticial observers, may appear to be con- ^ 
stnictfd upon principles of security, but in which tbeac principles cannot really exist.’’ 
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The body of the lamp should be of copper riveted together, or 
•of massy cast Lgwss, or cast iron ; the screws should fit tight j 
no aperture, /to/ecrc/* .stnal/y should be suilered to exist in the 
body of the lamp, and the trimming wpc should move through 
a long tiglit tube. The temperature of metal, even when white 
hot, is far below thi^t ol liame; and hence red-hot gaif/e, in 
sufficiegt quantity, and of tlie proper degree of fineness, will ab* 
struct sufficient fieat from the iluine ol' the fire-damp, to ex- 
tinguish it/' • 

have dwejt so copiously on the first section of this in- 
, teresting book, from its great practical iinporUiiice, that we 
can spare very lijttle space lor the others, which occupy by far 
the larger portion of ifie volume, and consist of extracts froiu 
papers published l>y the author in the Philosophical Transac- 
tions and the Journal of Scitmee, on the I'ire Damp, the 
Safety Ivamp, and on Flame ; a descrijilion ol' thci ])lal(a at the 
beginning of tlio work — and ^soin<‘ ext i acts from ci>niiuum- 
cations, on the ajijilicatiou ot' the suli ty lamp, from Mr. 
Buddie, and otlu r gentlemen ])ra<‘tieany c<)iuu‘(‘ted with tin* 
coal mines, all giving the rnn.^t sat i>l‘a(‘t(>r\ testimony of the 
merits and etlicacy ol tliis impurranl di.^covery. 

V/e shall (juote oin* moni important Israel ical remark from 
the \'L)nclnsi<fj/. The increased heat pi()(lnc{ <l l>y an explosive 
mixture in ra[)i(l moli(Ui, re(jnin‘s lliat tlie radiating or cooling 
surface of llu^ lamp n1u)uI( 1 be increastd, or tin) cin ulation of 
air diminished. I’or tliis purpose, twilled gau/e, or a dmible 
or triple fold of wire gau/e on one side of the lamp, or a screen 
•of metal opposite to the direction of tlie cm reiil, or a seuii- 
cylinder ol' glass or mica within, answers j)ei feetly the object 
of preventing the heat from rising io redness/' 

A^sliurt A])peiuiix is added in (he j)n sent publication, ctuitaia- 
ing five articles. Tin* first states that the auliior has received a 
paper from M. Cjay-Lussac, written some years ago by M. de 
Humboldt and liimself, the results of whicli are confirmatory ol 
Sir Humphry Davy's principles on the causes of eoiubuslioii and 
explosion, and show tliat mixtures of oxygen and hydrogen in 
proportions not iiiManmiable by the i.leciric spark, inay still be 
made to combine and form water by aitificially raising their 
tem()erature. 

The second article relates to the aphlogistic lamp, and the 
recent expeiiinients of U/djcreiner and others (>n tlie effect pf 
spongy platina to promote the union of oxygen and li^drogeu 
gases, respecting which Sir llnuqihry Davy ufiers the following 
observations : 

A probable explanation of the pluenomenon may, I think, be 
founded upon the electrochemical hypothesis, which I l^id before 
the Royal Society in l<SOb, .and wdiich has been since j^opled 
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and explained, according to their own ideas, by different philoso-^ 
phers/^ " • 

Supposing oxygene and hydrogenfe to bp in the relations of 
negative and positive, it^is necessary to effect their combination 
that their electricities should be brought into equilibrium or 
discharged. This is done by the electrical spark or flame, which 
offers a conducting medium for this purpose, or by raising them 
to .a temperature in which they become themselves conductors. 
Now platinum, palladium, and iridium, are bodies very slightly 
positive with respect to oxygene; aivl though <good cond^ictors 
of electricity, they are bad conductors and radiators of heat, and • 
supposing them in exceedingly small masses, •they offer to the 
gases the conducting medium necessary, for carrying oft’ and 
bringing into equilibrium their electricity without any interfering 
energy, and accumulate the heat produced by this equilibrium* 
Other metals do not possess the same union of qualities, yet 
most of them assist combinatkou at lower temperatures than 
glass, which is a non-conductor of electricity/' 

That spongy platinum, even when moistened, as M. Dbbe- 
reiner has very lately shown, should facilitate the combination 
of oxygene and hydrogene, may depend upon this peculiar elec- 
trical property ; and why foil of platinum should have its power 
of causing oxygene and hydrogene to combine, increased by 
being placed, for a short time, in nitric acid, as MM. Dulong 
and Thenard have shown, may be owing to this, that the slight 
positive charge it acquires may, in being brought into equili- 
brium, be a first step in the operation.; and there are analogous 
instances.” 

Fine wire of platinum, I find, when conveying currents of 
electricity, as in a circuit with zinc and sulphuric acid, or char- 
coal and nitro-niuriatic acid, has not its power of acting Vipon 
gaseous mixtures sensibly increased." 

No. 3 relates an explosion of inflammable gas, which in gene- ^ 
ral is only disengaged in coal mines, that took place in 1818 at 
the Salt vVorks at Aussee, by which several persons were killed, 
in consequence of whicli the safety lamp has been introduced in 
the mines of Styria, Salzburg, and Upper Austria. The inflam- 
mable gas appeared to be derived from bituminous schist. 

We copy the Articles No. 4 and 5 verbatim. 
y No. 4. I have had some correspondence with Mr. Buddie 
respecting tlie accidents which have happened in coal mines 
since tlVe discovery of the safety lamp. He refers them in all 
cases to the carelessness of workmen. 

** I should strongly recommend double lamps in cases where 
miners are obliged to work for any time in explosive mixtures, 
or wherever currents are expected ; — or lamps with mica, or 
tin-plate vnthin the wire gauze to prevent too great a circulatioi^ 
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of air.^ It is very easj^ to extinguish a lamp in which the fire- 
-damp is burning, by sliding a tm-plate cylinder over it, or by a 
circle of wire gauze fitting the interior in a rim of copper, and 
moved by the termination of the trimming wire ; but U is much 
better, in all cases of danger, to use laifips which under no cir- 
cnmstances can explode. Such as those descril)ed in p. 97^ 

Having often tntsted my life to the safety •lamp under the 
most djftigerous circumstances, I cannot but sometimes smile 
when the public papers endeavour to invalidate its security mmu 
the opinions or evidence of certain persons who have their own 
nostrums for preVenting the accumulation of inflammable air in 
* mines. 

I hare sometimes to read letters on the improvement of the 
invention by plans, nu?st of which arc discussed in the foregoing 
pages ; such as using glass or mica as a part of the surface for 
transmitting light, using double lamps, or double lamps (V)ntain- 
ing a reflecting surface to prevent explosions from currents; and 
I have actually seen a lamp upetn the rudest motlel of tliose I 
first made, having thick glass above, and wire gauze below, 
called * the newly invented safety lamp ! ’ 

No. 5. For gas manufactories or housets where gas is exten- 
sively used, I should recommend the safety lamp with iron wire 
gauze; but for the use of the navy, those with copper wire gauze 
are less liable to rust. As the latest instance of a ship lost for 
want of a safety lamp, I may mention the Kent l^ast Indiaxnan, 
which was burnt, as I am informed by the Shipping Committee, 
in consequence of the inflammation of rum, by means of a com- 
jnon lantern.’^ 

We cannot conclude our nunarks on this subject without 
expressing our surprise and regret, that it has not been taken up 
by IJiarliament in the manner it deserves. If a nation’s gratitude 
be due to her heroes and defenders, it is not less $o to those who 
promote her internal resources and welfare ; and in a moral point 
^ of view, the philosopher whose happy application of science pre- 
serves the lives of his fellow creatures, is evi^n more entitled to 
it than the warrior who destroys them. We hope those who 
have the power to confer the reward will not, late as it is, alto- 
gether neglect what we cannot but feel is as imperious a duty, 
as we trust they wdll find it a grateful one. 


Article X. 

Proceedings of Philosophical Societies, 

UOYAI. SOCIETY. 

April 28.— Capt. E. Home, R.N. was admitted a Fejow of 
Jihe Society ; and the reading of Dr. Granville's IV^onog-aph on 
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Egyptian Mummies was concluded : we ^ are enabled to state 
shortly the principal object of this interesting communication,# 
and to allude to some of the curious f{;^cts it ciefails on the sutf- 
ject of enfibaluiing. 

It ajmears, that in the year 1821, Sir A. Edmonstonc pre- 
sented Dr. Granville with a mummy he liad brought from Upper 
Egypt, which, 'after the removal of innhmerable bandages, 
proved to be that of a female, and a more perfect spccimcfii of the 
kifid than any that had heretofore been examined. Dr. Granville 
deemed this an excellent opportunity of investigating the yet 
unsettled question of the mode of diubalmin^ by the ancient 
Egyptians ; and proceeded to dissect the mummy for that pur- * 
pose in the presence of* several medica*! and scientific friends ; 
instituting, at a more recent period, several experiments on 
its various parts and envelopes, tending to discover the process 
of mummification, in vvhicli object he appears certainly to 
have succeeded. 

This discovery lie endeavour^ to prove to the satisfaction 
of the persons present at tiie reading of his communication, 
synthetically as well as analytically ; for after the meeting, an 
exhibition of the dissected mummy took place in the library of 
the Society, where every assertion contained in tlie paper was 
illustrated by preparations, including several specimens of «imi- 
tative mummies prepared by the autlior, some of which bore 
the closest resemblance to the Egyptian, and had withstood 
putrefaction for upwards of three years, though exposed to all 
the vicissitudes of a variable climate* without any covering or 
other precautionary measure. , 

Independently of this, which is evidently the main object of 
Dr. Granville’s researches, the author has been able to advance 
many very curious fads connected with the mummy in question. 
He has, fur instance, given the dimensions of its various parts, 
which, by a singular coincidence, happen to be precisely those 
assigned by Camper and Winkelmami to the celebrated statue ^ 
of the Medicean V^enus, the prototype of ideal beauty. These 
dimensions, moreover, prove, that this Egyptian female did 
not belong to the Ethiopian race, thereby contradicting the 
assertion of some writers, who consider the ancient Egyptians 
to have been Ethiopians. lie has also fairly made out the 
age at which the individual died ; and the disease of which she 
dj^ed ; and he has rendered it evident, from anatomical deinon- 
strationVthat she had borne children. 

All these circumstances may be considered by some as 

S ossessing no interest ; but when it is considered that they are 
educed from a minute and accurate examination of the body 
of a female, who, according to the best authorities of the pre- 
sent d^y with respect to Egyptian antiquities, and judging of 
the excavation out of which tne mummy was taken, must hav#* 
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lived about 3000 years,* ago ; it will be admitted, that the pre- 
, serving power of the mummifying process cnijdoved by the 
ancient Egyptians, and now discovered by Dr. CranviHe, mmst 
be great indeed. • 

This muniniifyinjv process consists i\i the thorough impreg- 
nation of every part, soft or hard, with bees’-wax. ‘ Thcy c are 
besides, myrrh, giiitl, resin, bitumen, and even tannin (an- 
other ri«w fact brou<^ht to light by the author of this paper) in 
the composition of the mummy ; hut none of these, eittlier 
singly or conjointly, appear to lie sidlicient without the bees"- 
wax, to preserve the bodT^, or convert it into a perfec't nnimmy. 
X)r. Granville has proved tliis by suceessivo steps, and con- 
vinced those wlio sa\v»the exhibition after the meeting of its 
accuracy, by showing one of the /tates of tiui muiinny wholly 
deprived of the wax by eliullition and niacfuntion, which was 
beginning to putrefy, and which now looked no longer, like its 
mummified fellow, but niorti like tin^ preparation of a 
recent specimen of that part. * 

The disease of whicli the female died w’as ovarian dropsy ; 
and the uterine system, with the sac that liad (.ontaineil the 
morbid fluid during life, forniing the oldest pathological pre- 
paration of its kind in existence, uas exhibited to the society. 
Tha heart, lungs, diaphragm, one of tlie kidinrys with the 
ureter, the gall bladder, and part of the intestines, were also 
showm. 

May 5, — Dr. 11. 11. Southey was admitted a Fellow of the 
Society; and a paper was communicated by PebT Harlow, Esej. 
, FRS., in a letter to Mr. llersch(‘l, On the Magnetism iuipartea 
to Iron Bodies by Rotation. 

May 12. — John Taylor, Escj. was admitted a Fellow of the. 
Society ; and a paper was read, On the Magnetism produced 
in au Iron Plate, by Rotation ; by S. H. Christie, Esrp AM. FRS. 

May 19. Mr. (leorge Harvey, John Smimove, Esn., and the 
’ Rev. br. Morrison, DD. were respectively admitted T^ellows of 
the Society ; and the following papers w’ere read : — 

A Description of the Transit lu.strumciit by Dollond, erected 
at the Observatory at Cambridge; by Robert Woodhouse, 
AM. FRS. 

On the Fossil Elk of Ireland; by Thomas Weaver, MRIA., 
&c. : communicated by Professor Buckland. 

During his recent avocations in the .North of Ireland,^ 
Weaver ha^ enjoyed, he stated, an opportunity of det/rminihg 
some facts showing that the Elk whose fossd remains so fre- 
quently occur in Ireland, lived and died in the countries where 
it is now found ; and similar facts had been ascertained about 
the same time, in the West of Ireland, by the Very Rev. Arch- 
deacon of Limerick ; particulars of which had been fto^muni- 
-cated to the Royal Dublin Society, and would form, Mr. Weaver 
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hoped, a distinct publication on the subj^xt : but ho gave some 
account of them in the present paper, as they directly con-^ 
firmed his own deductions. Mr. Weaver’s researches wer<e 
made in the county of Down, w^hicll presf^nts hills of 300 or 
400 feet in height, consisting of alternate beds of clay-slate 
and fine grained greywacke, traversed by many contempora- 
neous veins of calcareous spar and quartz,' and also intersected 
by some true metalliferous rake veins. Between two o/ these 
hdls, at about four miles distance from the town of Dundruni, 
was the bog of Kilmegan, in which the facts were observed. 
It appears to have been a lake, vvliic[)t has beea graduallj^ filled 
up by the growth and decay of successive races of aquatic 
plants, and the consequent formation^ of jiUat ; but on ac- 
count of the water still remaining, it had juever been worked as 
a peat-bog until the present Marquis of Downshire drained it by 
means of a level. The peat was found to vest upon a bed of 
marl, ffom one to five feet in thickness, consisting of a cal- 
careous base mingled with comminuted fragments of freshwater 
shells, which it likewise contained in an entire and but 
slightly altered state, all referable to three still existing species, 
viz. Helix puiris^ JL. Turbo fontiualis^ and Tellinfi caruea. 
Many bones and horns of the Elk had been found from time to 
time in this bog, all of which, Mr. Weaver ascertained, from 
the concurrent testimony of the tenantry, were found either 
between the peat and the marl, or slightly inipressed in the 
latter. 

The researches of the Archdeacon of Limerick had been made in 
a bog in that county : the bones w ere found under circum- 
stances precisely similar, and upon marl of the same kind. From' 
them the Archdeacon had been enabled, w ith the assistance of 
Mr. Hart, MilCS. to frame a nearly complete and gigantic 
skeleton, which he had given to the Museum of the iToyal 
Dublin Society. Some of the bones presented indications of 
disease ; one leg had evidently been broken and healed again, ^ 
a rib had a perforation about one-eighth of an inch wide, the 
€dges of which were depressed on the outside, and raised on 
the inside; it was such as could only have been made by a 
thin sharp instrument, which did not penetrate far enough to 
cause a mortal wound ; for, as the edges of the perforation 
were quite smooth, the animal must have survived the injury at 
legs! a twelvemonth. The bones seemed to retain all their 
principles, with the addition of a portion of carbor.ate of lime 
imbibed^from the contiguous marl. Some of them still retained 
their marrow, which had the appearance of fresh suet, and 
blazed when applied to the flame of a candle. With them 
were foimd a j^lvis, apparently belonging to a Red-Deer, and 
the skuiLof a Dog, of about the size of a Water-Spaniel. 

Frorfi all these circumstances, which accord with those unde^ 
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which the remains the Elk occur in the ciiira^hs of (ho 
^Isle of Man, as described by ^Tr. llonslow, Air. AVcaver 
infers that these Elks jiiiust Iiave lived and dii'd in the 
countries where tlR‘y are now found ; Jliat flio perilKl when 
they lived must be considered as modern in tlio j)hvsical his- 
tory of the globe ; and that their destruction is to br‘ at 1 1 ihuted 
t«) the constant ])erse<'ntion r)t‘ flioir eneniios, anil in >oino oasrs 
to the tf{;)eration -of local causs ^ ; and in)t to a c alastropho 
acting on the entire siufaco of tin* -lobt* : llnis, that lln ir le- 
maiiis«are not (Uiurio/j but n[ pit^i-tlUnriu/ oriij^in, Mr. \\ ( avt*r 
con(!ei\\'s that they fled to Ihe lake s, wliirli liavc' sinct‘ becoinir 
1)Ogs, as a refugt^ Iroiu their enouiie'^, and >o otton lijund a 
grave wliere they had sought protect ion. 

• a i:o L(><; k a l sot j j: i \ . 

I eh, 18. — A j)aper by Professor Hnckland was read An the 
valley of Ivingscleri^ man* N «‘wi)ii|y, and the ovid(*nc(^ it allords 
of disturbances atfecling the gre(‘u sand, chalk, and ))lastic 
clay formations. 

The object of this j)ap(n* is to describe the* pha iioinena ol* a 
small Willey near Kingsehut*, in whu'h ilni grcMui sand strata 
are protruded to the surlace through the chalk anti plastii: vlay, 
at a s^)Ot situated within the area of tlnj chalk basin of New- 
bury, and ari’ording a remarkable c\'C(*))tion to tiui g(*neral 
regularity of that basin. 

This irregularity of striu ture has appuiently (uiginated from 
a sudden elevation ol’ the chalk, accompanied by Iraclnri* arnl 
au inverted dip; its position is remarkable as being near Inkpeii 
hill, a point where the chalk rist‘s to 1011 hiol. tlie inghest 
elevation it attains in England. 

In Ite valley subjacent to the Inkpen ridge, and near its 
north base, the chalk dips rapidly in two opjaisite dintctions 
nearly N and S on each side of a central axis or anticlinal line.; 
aftd a little further east the green sand also emergrs with a 
similar double dip, and forms the small valley of Kincisclere, 
surrounded on all sides with an enclosing escaipnienf of chalk. 

The N frontier of this valley is in close contact with well 
characterized deposits of plastic clay dipfiiug like itseil rapidly 
towards the north. Four similar valleys anj adduced in tlie 
counties of Wilts and Dorset; and the autlim* comludes n- * 
specting them jjll, that it is utterly i^lpos^iiJl(• to explain their * 
origin by denudation alone*, nor indeed without reterriiig the 
present position ol their component strata to a loice acting 
from below and elevating the strata along the line ol the 
central axis of the valleys in question. To valleys of this kind 
the author applies the appellation of valleys of elevatioy, to 
distinguish them from those which owe their origin simply 

vliluvial denudation. He then proceeds to jsIiow', That thy 

Vfi4? Series, voj,. ix^ ‘2 h 
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valloys; of iPewsey near Devizes, and of the Wily and the Nadder 
above? Salisbury, have also, to a certain dei^res been affected* 
by a forev? acting from beneath, and {ilevatjng the strata at a 
period antecedent to thv'dr being submitted to denudation ; and 
ennedudes, that not <ndy these enclosed valleys similar to that 
of Kingsclere, ,but many open valley;^ alsu' (though in all cases 
moditieci by subse({U(?nt denudation), had a prior oiigyi arising 
fautu tin; IVacture and elevation of their com pbiicmt strata: this 
must have; happened in the case of the Weald of Kent and 
Sussev, ench)S(‘d as it is with an e.'^'ar|)ment 4 of chalk flipp^^S 
every where outwards in op[).>sile clirta'.tions, and sometimes, 
very rapidly, aUviig the Xorlh and South DowPis. 

d’ln; author proceeds to illustrate, by t,lie position of the strata 
of plastic clay in this same district, the iniporiant Geological 
qm^stjon whelher the chalk was disposed in ils present form 
of troughs or basins, helore t>r after the deposition of the 
tertiary formations now enclosed in them, and to show that 
tin; present inclination of tlie strata along tlie S frontier of the 
basins of London and Hants took place siiica the deposition 
of the [ilastic, and probably also of the London clays; and 
that these two basins wore once connected together across the 
now intermediate chalky strata of the downs of Hants, Wilts, 
and Dorset; since it iqipears that the plastic clay formalion is 
so far from being lirnUed to the lower levels of the present 
basins, that large residuary fragments r>f it still occur on tlie 
simunils of tin; most elevated [lortions of chalk in these coun- 
ties, 0 . g- on the summit of Inkpon near Newbury, and on that 
of Bliickdovvn near Abbotshury, as well as on. the top of ChM- 
imry and Heacoii hills in the highest part of Salisbury plain. 
The strata that covered the iiitenmaliate spaces have probably 
been romovi'd by ililuvial denudation, and the destructible 
nature of their cornponent materials would render them pecu- 
liarly liable to be swept away by the transit of violent currents 
of water. The wreck of the harder portions of the sanefy 
strata thus destroyed, forms the sandstone blocks called grey 
weathers that lie loosely scattered on the naked surface of the 
chalk in all tht;se counties, and of which Stonehenge is con- 
structed. In lowin' levids, within the existing basins, these 
same strata have been less destroyed, in consecjuence of the 
‘greater |)iot.eetioii from the ravages of diluvial denudation which 
theiij^low position has aliorded them. 

The author concliuks by referring to the occurrence of 
simila:' tertiary strata as well as of chalk and green sand on 
the summit ui’ the, Sav«.)y Alps, nearly 10,000 feet above the 
level ot‘ the sea, where they seem to bear the same relation to 
tliQ fertiary strata of the valleys of Italy, France, and Ger- 
many, that our trifling elevations of Infcpen, lilackdown, 
bear to the basins of London and Hants, and concludes That 
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since the deposition of these beds, either by the elevation 
of the mouutartis, or the depression of tlie valleys, or the 
united effect of both thest causes, the relative level of* the one 
to the other has been cliangcd to the ambuiit of many thousand 
feet. 

March 4. — A notht? was read on some silicified wood from 
the des^’t Ijctwerm Cairo and Suez, in a letter by George 
Francis Grey, Esq. to the Rev. \V. Buck land, Fres. (iS. ' 

Lanje masses of silicificd wood, resembling in form the 
trunks of palm tre^s, lie scillen^d, the a\ithor okserv(‘s, over a 
tract of gravel iii the desert about fifU'cii miles from (aiiro, and 
for two days' journe y allflhe way from that place to Sm z. 

A notice was also read on the bones of se veral animals found 
in peat near Roiusey, in Hampshire, extractial iVom a letter 
from Charles Daman, hlscptotlu* Itev. \V\ Huckland, Fr(‘s..GS. 

Air. Daman mentions tliat the skulls ot‘ s(!\eral heavers, as 
well as the bones of oxen, swiiTe, stags and roebucks, have 
been dug out of tin* ])eat near Ilomsey, and o\it of the shell 
marl proviuciially termed malm,” widt h oceans in th(3 same 
alluvial tract. In one plat e several hinnan skeletons have been 
taken out of the mail. 

A p^per entitled Obsta vntitins on the beds of clay, sand, 
and gravel belonging to the red marl formation of the midland 
counties, and on the rtu'ks from which tht*y Jire tltaived, by 
the Rev. .lames Yates, MGS.' was reatl in part. 

March 1<S. — The paper (iiititled Observations on the beds 
of clay, saiul, anti gravel hi longing to the red marl formation 
of the. mitlland counties, and on the rocks fioin whicli they are 
derived, f)y the Rev. .lames Yates, M(iS.'’vvas cone.luded. 

In this coniirMinicatiou Mr. Yates enters into some dt^scription 
of tlie roeks whieh are found in siln t)n the confines t>f Nv^ales 
and Shropshire, in order to show, tliat from the disintegration 
of these rocks, the clay, sand, and gravel of the red marl for- 
mation have for the most part been dtuived. Tlie lirst line of 
section wliicli is ])aiticiilarly consitltireil is near the river Dee 
and Valle Crucis ; the second, a line di awii from Oswestry 
westward to Llansileii, wliicfi crosses within the space of five 
miles the hasse^l edges of all the strata from the new red sand- 
stone to the slate. I’he author then lakes a view of the rocks 
occurring in the direction of the road from Wehdipool to 
Ludlow. The 'fourth district then noticiM is the viciniiiy of 
Church Stretton. iMr. Y^ites then mentions some particulars 
of the rock near Bewdley, and in the Clent lulls, and the 
neighbourhood of Dudley, and adds some remarks on the 
Broomsgrove Lickey, as supplementary to Professor Buckland’s 
paper in the fifth volunif^ of the Geological Society’s l^re^s- 
3c^ris. 

Tne range of hills is also described which extends from NW 
• 2 u 3 
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to SE beside the course of the Coventry canal and the river 
Anker; nnd lastly, a divStrict in Leicestershire^ a few miles 
from Hinckley, consisting of a coarse ingrained crystalline green- 
stone. t 

The author then proceeds to show, how the strata belonging 
to the older for^nations, which he has described, may be viewed 
in connexion with the general physical structure of England, 
and then points out from what various source.^ the beds of sand, 
clay, and gravel of the red marl formation, as well as the super- 
ticiul debris which is strewed ovcp* the midland districts of 
England, may linv(‘ originated. Mr. Yates concludes with some^ 
rcMuarkson tlui excavvition of valleys, and on some opinions on 
that sul)je(^t now gcuierally received anipng English geologists, 
from which he is inclined to dificr. , 

April 15. — A paper was road entitled On a New Soecies of 
Gyrogoiiite from the lower freshwater formation at Vhitecliff 
bay, in the Isle of Wight, with some account of the strata in 
which it occurs.” Jly Chaiies Lyell, Esej. Sec. GS. 

Mr. Ja'cII describes thisspec'ies of gyrogoiiite as very distinct 
from the? three s[tccies which have been found iii France. The 
spiral valves form nine rings, each c/f which are ornamented 
with a row of tubercles, from which lie has given it the name 
of chara tuh(*rculata. An account is given of the strata* of the 
lower froshwater formation at WhiteclilF bay in the Isle of 
Wight, ill which this gyrogoiiite occurs very abundantly. 
They consist of beds of very compact limestone, alternating 
with whitish calcareous marls, and in most of them the casts 
or shells of \arious freshwater univalves are cpinuioii, 

Gyrogonites appear not to have been noticed before in the. 
freshw ater strata on the east side of the Isle of Wight. Those 
which have been noticed as abounding in the limestone of the 
lower freshwater strata at Garnet Hay are chiefly referable to the 
chara medicagiiiula of the French authors. In that locality, fossil 
stems accomjiany them whoso structure is identical with thXt 
of some recent chane, as for example C. Hispida. 

The author concludes by observing, that from the remark- 
able toughness of the iuteguuieiit of their secdvessel, and from 
the large proportion of carbonate of lime which they contain 
ill a living state, most of the charai arc peculiarly adapted for 
•'becoming fossil, and that they are accordingly preserved in 
the recent marls in Scotland, both in a vegetable and a mine- 
ralised state, w lieu the other aquatic plants which lived and died 
ill the lakes with them are entirely decomposed, or can no 
longer he recogui/ed. 

An extract of a letter was read ..from Jer. Van Rensselaer, 
Esq.’on the Discovery of the Skeleton of a Mastodon at New 
YoVk ; and of the Tertiary L^ormatioii in New Jersey. 

Ill this letter iMr. Rensselaer meiitiuiis, that in a late C^pe-"' 
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dition which he had made with some friends to examine the 
•geology of the »tate of New Jersey, they had discovered, dis- 
interred, and afterwjirds Llought to New York, the skeleton of 
a mastodon very nearly perfect. They also satisfied tlieinselves 
that much of the region which lies between the Atlantic and 
the range of primiti\5« mountains w'as referable to the terliary 
formatioj^, and that the secondary do not jiiake their appear- 
ance for some hundreds of miles. ^ 

A paper was read e ntitled Account of a Fossil Crocodile 
recently discovercid in the Shale near Whitby.'’ l^y the 

•Rev. George Young. 

Mr. Young describe^ the osteology of this fossil animal, 
which has been deposited in the museinn at Wlntby, and of 
which a drawing eicconipanied this coiiiniunication. Its length 
exceeds fourteen feet, and when perfect must have reached 
eighteen. 

The author mentions tliat tiu'se are not tin; only remains 
of the crocodile which have been discove red near Whitby, 
although they had been generally conloundial with tliosej of 
the plesiosaurus ; of which animal, howcjver, as well as of 
three or four specaes of the icthyosaurns, imdouf)ted remains 
occur in the Alum Shale of Wl»itl)y. 


Articlk XI. 

SOIKNTllMC NOTICKS. 

INI ISCICI.CAN KOL’S. 

1 . JSiefv Scienlijic JournaL 

In spite of tile old adage, that two of a trade can nev(‘r agree, 
(which by tlie bye, for the sake of hiimau nature, we liope is 
not more true tlian it is lil>eral,) we have mucJi pleasure in an- 
nouncing the appearance of tlie first number of the Dublin 
Philosophical Journal and Scientific Review, and in bearing 
our testimony to its merits. If it be carried on in future with 
as much ability as is shown at its outset, it will prove a va- 
luable addition to the scientific journals of the day, and reilect 
great credit on the zeal of its editors and the talents of oiw 
fellow labour^tfTs in the sister kingdom. The present number* 
contains many original and valuable articles, particulafly onci 
by Dr. Brinkley, which opens the work, On ihn JMetlnnloj' 
finding the Jjongiinde /‘rom the Cuhnin r//ion (>f the Moon and 
Stars; a paper by Mr. I^loyd on the Composition of Covers; 
another on the Crj/sta//ization of Crecipitatesy by Mr. iitokes r* 
one by Dr, Jacob, on the Goteric Characters and Anntc9nical 
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Structure. of the Whale; a deacription'of an ingenious 
ratus for Jiltering out of Contact with the Atmosphere^ by Mr^ 
Donovan, and several others. In the lieriew department, \^e 
have pai»ticularly to notice an excellent accc/ant of Mr. Daniell’s 
Meteorological Essays* in which, though the critic does not 
alwitys agree with his author, much w^ell merited praise is 
bestowfid on that very interesting volume. The review of a 
book called The Y^outijf Ihcwers Monitor, is *pretty severe (not 
ufijustly so, however, as it should seem) and very entertaining, 
and a gocid specimen of the rldiruluni acri, as well as the sub- 
seej^uent oiui on* I how n\s Principlrs the. Differential Calculus, 
III our next number we intend to make pur readers more* 
intimately acquainted with some of the articles in this proniisine: 
journal. * 

'2, Magnetic Phenomenon, 

At ‘the sitting (jl‘ tlui Tloyal Ac-ademy of Sciences of Paris, 
on the 7th of March, iM. i\rago exhibited an apparatus for 
showing, in a new form, the action whicli niagneti/ed and non- 
magnetized bodiiis mutually exert on each otlier. 

In his lirst (;xptM'imeiits, M. Arago j)roved, that a dis-'c of 
copper, or any oilier solid (Ji* li(piid substanct‘, placed beneath a 
magnetic needle', aifects the extent of its oscillations, without 
sensibly altering tlieir duration. The ])lumomenon in qul^stion 
may be e.oiisidert'd as the (!(.>n\ersc of the jneeecling. Since 
a needle in motion is sto])ped by a disc at rest, M. Arago 
iniagiruMl that a needle at rest would be moved by a disc in 
motion. In fact, if a plate, of copper for instance, be made to 
turn with any determinate velocity under a inagnetized needie 
cuntaiuetl in a perft'etly closed vt'ssel, the needle will no lona’er 
assume its usual position ; it stops without the magnetic me- 
ridian, and so miu.h i\ni further from that plane as the fevolu- 
tion of the disc is more rapid. If the rotatory inotion be suUi- 
ciently rapid, the needle itself, at whatever distance from the 
disc, turns continually round the wire on which it is suspendeeft 
— (^Annales dc Chimie.) 

o. tli/roia Cares in Devonshire, 

Professor Biickland has lately examined two caves in De- 
vonsliire, in both of which he found, in a bed of mud beneath 
a crust of calosinter, gnawed fragments and splinters of bones, 
,\vith teeth ol hya*nas and bears. There were no entire bones, 
except the solid ones of the toes, heels, ^cc., as at Kirkdale, 
which were too hard for the teeth of the hymna. They appear 
simply to have been dens, but less abundantly inhabited than 
that at Kirkdale. In the same cave, Professor Buckland found 
. one tojotli of the rhinoceros, and two or three only of the 
hors»^.~(Edin. Phil. Journ.) 
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4. Quantity of Blood in Animak, 

Those who have not considered the -subject, must be siir- 

E rised at the quwtity hf blood which passes through the 
eart of any moderately sized animal • in the course of 24 
hours. In man, the quantity of blood existing in the body at 
any given moment i j^}robably from 30 to 40 p^uts. Of these, 
an ounr^ and a half, or about three table spoonfuls, are sent out 
at every stroke; which multiplied into To (the average rate, of 
the pi^lse), give 1125 ounces, or seven pints, in a minute; i. c. 
420 piuts, or 2.V5 gallons^ in an hour; and 12t)0 gallons, i. e. 
■nearly 24 hogsheads, in a day. Now, if we recollect that the 
whale is said to' send. out from its heart at each stroke 15 
gallons, the imagination is overwhelmed with the aggregate of 
the quantity that must pass through the heart ol lhat animal in 
24 hours, ft is a gemual law, that the ])uls(‘ of the larger 
animals is slower than tluit of the smaller; bill even if w(i put 
the pulse of the whale so low as>20 in the minute, the (juantity 
circulated through the heart, calculated at 15 gallons for each 
pulsation, will be 432,000 gallons, ecpial to >i0()0 hogslieads in 
24 hours. The eoiisideration ef this ama/iug (juanlily is, how- 
ever, a subjcjct of ni(U(! empty wonder, if not aixompanic’d 
with the rellection, that, in (uder to prodiua; the aggn^gale 
amount, the heart is kept in constant motion; and thal, in tact, 

» it is incessantly beating, as it is termed, or throwing out the 
blood into the arteii(!s, from tlie fiist pei iod of our irxistiiiHMj to 
the moment of our death, without any sensation of fatigue, 
or even without our consciousness, (‘X(a.*pting under occasional 
corporeal oriiieiital agitaticm. — (Dr. Kidtl, falin. J^hil. Journ.) 


Article XII. 

NEW SCJKNTli-lC EOOKS. 

PnEP.\KI\<; I OR IM HI IC-VTION , 

Mathematical Tables, by W'. Gal!>r{uth, 

Flora Fossilis, or a Dcscrijition of the Fossil AT^gi'table Remains 
found in the Coal Districts of Durham and Nortliiimberland, with a 
particular Account of the concomitant Stralificution. By J. B. Tay- 
lor, FSA. ' ^ 

Narrative ox a Journey into Khorasan, with some Account of life 
North-east of Persia. By J. 13. Fraser. 

A Complete History of the Cistus or Rock Rose. By Mr. Sweet. 

JUST PUBLISHED. 

Dendrologia Britannica, or Trees and Shrubs that will live in tb^ 
open Air of Britain throughout -the Year. By P, W. Watsoi*, FLS* 
C'VoU. royal 8vo. ; 172 coloured Plates. 5k os. . ' 



Patents. [Ju N E , 

The StuOy of Medicine. By J. M. Goo5, MD. Second Edition, 
enlarged and remodelled. 5 vols. 8vo. 3/. 15^. « • 

Excursions to Madeira and Porto Sa|to, during the Autumn of 
1823. By the late Edward Bowdich, witli an Appendix, containing 
Zoological and Botanical ^descriptions. Plates, 4t(). 

A, Series of Tables, in which the Weights and Measures of France 
arc reduced to tl»e English Standard. By th^iate Christopher Knight 
Sanders. 8vo. 7 a‘. (it/, hoards, or 8.?. half-boij,nd. •. 

♦ A Treatise on Mineralogy, translated from the German of Frederic 
Mohs. By W. Ilaidinger, FUSE. 3 vols. post 8vo. 1/. , 

Narrative of iv^ourney across the Cojdilleras of«the Andes, And of a 
Residence in Lima, By Robert Proctor. 8vo. 12.^. - 

Voyage of Discovery in the Interior of Africa, from its Western 
Coast to the Niger. By Brevet Major (iray^. 8vo. Plates and Maps. 
1S.V. 

The Surgical Anatomy of the Arteries of tlie Human Body. By 
lloherfc Harrison, AM. <S:c. Vol. II. /is. 


Article XIII. 

NEW PAIENTS. 

K. Roberts, Manchester, civil engineer, for improvements jii the 
xnule, billy, jenny, stretching frame, or other machines used in spin- 
ning cotton, wool, or other fibrous substances, and in .wliich either the ♦ 
spindles recede from and approach the rollers or other deliverers of the 
said fibrous substances, or in which such rollers or deliverers recede 
from and approach tlic spindles. — March 29. 

J. II. Baker, Antigua, now residing in St. Martini-lane, for improve- 
ments in dyeing and calico-printing by the use of certain vegetable 
materials. — March 29. 

Maurice de Jongh, Warrington, cotton spinner, for improv«:*ments 
in spinning machines and mules, jennies, slubbers, &c.. — March 29. 

E. JSheppard, clothier, and A. Flint, I ley, Gloucestershire, engineer, 
for imjirovcments in machinery for raising the wool or pile on wooIleJ¥ 
or other cloths by points, also applicable to brustling, smoothing, and 
dressing cloths. — March 29 

'i\ Parkin, Bache\s-row, C ity-road, merchant, for a mode of paving 
parts of public roads, whereby the draft of waggons, carts, coaches, 
and other carriages, is facilitated. — March 29. 

U. Cabnnel, Mellna-place, Westminster -road, engineer, for improve- 
inents on engines or machinery for raising water, part of which ma- 
.chinery is applicable to other useful purposes — MarcI\,‘iO. 

J. llaathcoat, 'fiverton, lace-nuumfaclurcr, for improved methods 
of tiguring or ornamenting various goods manufactured from silk, cot- 
ton, flax. &c. — March 31. 

J. J. Fisher, Ealing, Middlesex, for a new application of rail-ways, 
and the niachincry to be employed thereOn. — April 2. 

S.^Bivadmeadow, Abergtivenny, civil engineer, for his apparatus for 
exhartsting. condensing, or propelling air, smoke, gas, 5:c.— April 2^ 
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Article XIV. 

METEOROLOGICAL TABLE. 


^ • • 

1825. Wind. 

• 

BAKi|%tETF.K. 

Max. Alin. 

THERHOMEflCR. 
Alax. Min. 

Evap. 

liain. 

4th Mon. 

% 






April 1 N K 

30()1 

30-6'l 

52 

25 

— 


2 N K 

30-6*1 

30-51 

59 

32 

— 


as w 

30-51 

3()-40 

62 

35 

• 


4 N 

30-42 

SOS40 

62 

30 

— 


5,N E 

30*48 

30-4-S 

6*2 

38 

— 


6 : E 1 

30*49 

30-48 

55 

25 

— 


71 E 1 

30*51 

30-4.0 

55 

35 

— 


8 E 

30-51 

30-3y 

58 

28 

— 


9 'n E 

3()*4() 

30-3y 

6*8 

34 

*95 


ION E 

30*40 

30-30 

6*9 

44 

— 


1 J N W 

30*30 

30-S0 

6*9 

44 

— 


12 \V 

30-22 

30-S() 

()*0 

44 

•44 


la w 

30-26* 

30 3S 

54 

40 

— 


14j W 

30-30 

30-26' 

64 

44 

— 


151 W 

30 30 

30 27 

64 

40 

— 


l 6 |N W 

30-36' 

30-27 

1 6*4 

40 

— 


l7iN W 

30*36' 

30-36 

55 

29 

— 


18j N 

30-36 

30-3() 

54 

26* 

•84 


I9i N , 

30-3() 

30-3 1 

58 

35 

— 


20 '' W \ 

30-31 

30-15 

58 

3()* 

— 


21 S W| 

30-15 

2.9'-S2 

58 

36 

— 

12 

22 S W' 

2.9-82 

2 y- 6 <» 

6 o 

46 

— 

17 

sals w 

29 -() 6 * 

2 y- 6 o 

66 * 

49 

— 

19 

34-! s 

2 . 9*82 

2 y- 6 o 

66 

40 

— 

40 

25 ‘S K 

29-8^^ 

2y-7y 

6*5 

40 

— 

02 

26*! E 

29*79 

2y-48 

66 

4S 

— 

53 

27 ‘ E 

29-52 

2y45 

0*1 

39 

— 

10 

28; SE 

2.9*6'4 

2.9-52 

6*2 

38 

— 

02 

29 SE 

29*88 

2.9-64 

66 

42 

•97 


aO|^ S 

2.9-89 

2.9 88 

6*3 

43 

-14 


_ 

30 61 

1 2.9-45 

i 6*9 

25 i 

aw— 

3-34 

1*55^ 


The observations in each line of the table apply to a period of twenty-four hours, 
beginning at 9 A. Al. on the *day indicated in the first colutiin. A dash denotes that 
the result is included in the next following obseipvation. 
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REMARKS. 


Fourth Month . — 1 — 8. Fine. 9. Foggy morning: very fine day. 9 — 11. Fine. 
15 . A little gentle rain^tliis morning. 14 — 21. Finc^ 22. A gentle rain this morning : 
ahowery .day. 2:>. Fine. 24. JShowery ai‘tcrnoon. 23. Fine: some thunder this 
afternoon. 26. Thunder at intervals during tha day, /ith showers of rain and hail. 
27. Showery. 28 — JO. Fine. 


JIFSULTS. 

Winds : N, 3 ; NF, 3 ; E, 3 ; SE, 3 ; S, 2 ; SW, 4 ; W, 5 ; NW, 3. 


Barometer : Alean height 

For the mouth 30*138 inches. 

For the lunar period, ending the 10th 30*414 

For 14 days, ending the 1st (moon nortli) . . 30*373 

For I J days, ending the I4th (moon south) 30*387 

For 14 days, ending the 28th (moon north) 29*961 

Thermometer : Mean height 

For the month 49*33^ 

For the lunar period, ending the 11th 41 *30 

For 31 days, the sun in Aries 45*467 

Evaporation 3*54 in. 

Rain 1*35 

A”d by a second guage i *6 1 


^'Taiory^ Sira^^jrd^ F\fth 1826. 


L. HOWARD. 



INDEX 


A bacus, rhabdological, 14T. 

Acid, cobaltic, bO. 

o tbrniic, 

. . M galhc, tim. 

Air, dry, on its density, 4:<7. ^ 

Alluvial and diluviid formations, on their 
origin, 1:^41. ' 

Almanac, Nautical, .S87 . 

Alum, its action on vegetable blues, I '>2. 
Ammonia, solubility of oxide of cobalt in, 
69. 

Analysis of a combination of nitrate ol‘ 
silver and cyanuret of mercury, — 
of tourmalines, 149- of boletus sulphu- 
reus, InO — of white precipitate, IM — 
of torrelitc, 217, 221 — of chlorides of 
titanium, 20 — of garnets, 70 — of bary- 
tic hiarniotome, 2.20 — of common bar* 
motomc, 221 of cadmiferous blende, 
221 — (jfsulpimret of lead and antimony, 
281 — of potash-sulphate of uranium, 
269 — of potash-muriate of uranium, 
270 — of oxalate of uraaium, 271 — of 
uranite, 27 6 — 2S I — of the animal earth 
of Kiihloch, 2H 1— of chromates of load, 
SOS ■ of sodalite, 2M-— of tartari/ed 
antimony- 272 — of gaseous mixtures, 
416. 

Anglcsca, selenium from, 52. 

Annales de Chimic, origin of, 94. 

An* Hill charcoal, on its use as a dux, SO, 

earth of Kiihlocli, 2.S4. 

Animals, quantity of blood in, 471. 
Antediluvian world, climate of, 97, 207. 
Antimony, new compound of, 151. 

sulpho-iodidc of, 152. 

* tartarized, 272. 

- and lead sulphuret of, 231. 
Arago, M. on a new^ pha*nomenon, 470. 
Astronomy, its present state, 65. 
Astronomical observations, 21, 131, 200, 
.302, 338, 430. 

Atkinson, Mr. H. notice of his paper on 
refraction, 149. 

Atomic capiSties for heat of various bo- 
dies, 117. 

' diameters of various bodies. 111. 

expansions by heat of variou.s bo- 
dies, 120. 

theory, Mr. Children’^ summary 
view of, accozding to the hypothesis of 
Berzelius, 185, 226. 


Atomic weight of titanium, 20. 

weights, Bcriuliuii’a tnWe of, 

4S9. 


B. 


Babbage, U. Esq. notice of his paper on 
a new zenith micrometer, 810. 

Badams, J. Esq. on scarlet ^ubch'^liatt^ 
of lead, 302. 

Haltic, level of the, 74. 

Barometer, construction of, 144, 
theory of, 436. 

Barometrical measurement of heights, 
explanation of the theory of, 434. 

Beaufoy, Uol. meteorological tabic by, 109 
— astronomical observations, 21, 121, 
200, .202, 3 )H, 430. 

Berthollct, ]\1. memoir of his life and 
writings by ( ol(|uhoun, 1, 81. 161. 

his discovery of the com- 
position of ammonia, II. 

— his rcbcarchcs on chlorine, 

16 . 

list of his works, 181* 

on dyeing, 87. 

on chemical statics, 167. 

Beryls, Irish, 227. 

Berzelius, M . on fluoric acid, 1 24 —on bo- 
ron, 1 52 — on lithia, 1 52. — Mr.Childrcn’s 
view of his hypothesis of the atomic 
theory, 1 85, 326 — on uranium, 266— 
his table of the weights of atoms, 439. 

Bcudant, iM. strictures on his application 
of the atomic theory to mineralogy, 
.259. 

Black-lead mine, 315. 

Bleaching by chlorine, discovered by Ber- 
thoYci, 82. 

Blci.dc, cadmiferous, 231. 

Blood, quantity of, in animals, 47 1 ^ 

Blowpipe, on its use, 57,73. 

Blues, vegetable, action of alum 
152. 

Boiling points of ether and water, 196. ' . 

Boletus siilphureus, 150. 

Books, new scientific, 77, 157, 227, 218, 
298, 471. 

anises of, 

315 , 454 , 469 . 
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Boron, its prepmtion, 152. 

Bostock, Dr. on the boiling point of ctlicr, 
196. 

Bowdich, T. £. Esq. notice of his paper 
on fossils fohndin Madeira, 149^. 

Brewster, Dr. on rice-paper, 3 1 6. 

Bricks, saline efflorescence on, H3. 

Brinklejf, Dr. his merit^as an astronomer, 
63 — ^notice of his paper on Sir T. Bris- 
bane's astronomical observations at Pa- 
rairatta, .380. 

Brisbane, Sir Thomas, notice of his astro- 
nomical observations, 145, 380. 

British Museum, 232. ^ 

Brookite, a new mineral, description of, 

140. 

Buckland, l*rtf. on the cave of KUhloch, 
284 — notice of his paper on the valley 
of Kingsclcrc, 405 — on hyaena caves ia 
{Jl^vonshire, 470. 


C. 

Cadmiferous blende, 231. 

Capacities for heat, atomic, of various bo- 
dies, 117. 

Cerium, is not contained in torrelite, 22 1 . 

4'ettc, freshwater formations at, 387. 

Chemical attraction, its force in various 
bodies, 112. 

philosophy, mathematical prin- 
ciples of, 109, 381. 

' statics, Berlhollet on, 167. 

Chevreul, M. his examination of the 
K'lihloch animal earth, 284. 

Children, J. (4. summary view of the 
atomic theory according to Berzelius, 
185, 336 — on torrelite, 221 — on sele- 
nium from Anglesea, 52— on titanium 
in mica, 230 — on silica in sponges, 43 1 . 

Chlorides of titanium, 1 8. 

Circulation, matcrno-fcetal, 306. 

Clement, M. on ingt>ts of copper obtained 
vi/i huinitlA^ 228. 

Climate of the aiUcililuviaii world, 97, 
207, 

Cobalt, oxide of, solubility in ammonia, 
69. 

Cobaltic acid, 69. * 

Cold produccil by tlic combination of me- 
tak, 389. 

Collimator, floating, 143. 

Colour, red,---pf felspar, and of an earthy 
compound, 4.32. 

Colquhoun, Mr. his memoir of Berthollet, 

.1,81, 161. 

Comet, a new, 146. 

_Co^^d, Mr. K. notice of his paper on 
tne occoltaKon of Jupiter by the nrdiiin. 


Compound of nitrate of silver and cyanu- 
retof mercury, 131. 

Concholofity, important work on, 233. 

Copper, ) ngote o^ obtained via huvilda^ 

^ 228 , 

Copper sheathing of ships, Sir II. Davy 
on its preservation, 297 — otlier experi- 
ments on tlfe subject, 299. 

Corals, conuin silica, 431. 

Crichton, Sir A. on 'die climate Oi the an- 
tediluvian world, &c. 97, 207. 

Crocodile, fossil, 469. ^ 

C’yanurct ^f mercury and nitrate of, silver, 
com| ound of, 131. 


D. 

Daniell, .7. F. Esq. notice of his paper on 
the construction of the barometer, 144. 

^ Davy, Sir H. notice of his address to the 
Royal Society, Xov. 30, 1824, 61 — ad- 
ditional experiments, &.c. on preserving 
the copper sheathing of ships, 297 — 
analysts of the second edition of his 
work on the Safety Ijamp, 454 — on the 
action of spongy platinum on gaseous 
mixtures, 459. 

Density of dry air, and its variations Ironi 
pressure and temperature, 437. 

Dictionary, Explanatory, of the apparatus 
and instruments employed in tJie various 
operations of philosophical and experi- 
mental chemistry, analysis of, 56, 

Diluvial and alluvial formations, on tlieir , 
origin, 241. ^ 

Distillation, on uie acceleration of, 1 57 • 

Dccberciner, M. on the action of platinum 
powder on gaseous mixtures, 313^ — on 
cold produced by the combination Oj* 
metals, 389 — on game acid and uliniii 
390 — his eudiometer, 416. ’ 

Dry air, its density, 437. 

Dorpat, observatory of, 309. 

Dyeing, Berthollet on, 87. 


E. 

Edelcrantz, Baron, biography of, 321. 

Egyptian mummies. Dr. Granville on, 
462. • ' 

Electrical conducting power of melted' re- 
sins, 234, 

Elk, fossil, 463. 

Embalming, process of, among the ancient 
Egyptiuis, 462. 

Emmett, Rev. J. B. on the mathematical 
principles of chemical philosophy, 109, 
381 — on the solar spots, 381. 
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£thcr, on its boiling point, 1 9t. 

■ formic, 390. 

^udiomctry, 416, ^^O. 


F- 

• 

Faraday, Mr. M. on torreli^, 223. 
Felspar, crystallized, ou^ red colour, 
43a. ^ * 

Fires, safcty-liood for, 28 1 . 

Fishes, on changing flieir residence, 379. 
Fittofi, Dr. reply to his paper on the beds 
bet#%^cn the chalk* and Purhcck lime- 
stone, by .INfr. Webster, 33. • 

Flame, 404, 458. • 

Fluids, pressure of, 435. • 

Fluoric acid, Berzelius on, #24. 
Fluosilicates, 129. 

Forces of cliemical attraction of various 
bodies, 112. 

Formation of granite, 97, 207. 

freshwater, 310, 387. 

Formic acid, 390. 

ether, 390. 

Fossil elk, 463. 

Fossils, new work on, 315. 

Frauenhofer, M. bis micrometers, 148. 


O, 

Gallic acid, 390. 

Garnet, composition of, 70, 352. 

Gaseous mixtures, action of platinum 
ujwn, 4 1 6. 

Gases combined by meaftis of jilatinum, 
313. 

Gay-Lussac, M. on the mutual action of 
rJiagnetic particles, 1 54. 

Geology, 33, 7%07, 149, 223,241, 387, 
463, 465, 470. 

Ginelin, Prof, on oxide of cobalt, 69 — on 
the composition of tourmalines, 149, 

Goodwyn, H. Esq. his rhabdological aba- 
cus, 147 — MS. mathematical tables, 
232. 

Granite, formation of, 97, 207. 

Granville, Dr, A. li. notice of his pajjer 
on Egyptian mummies, 462. 

Gray, J. E. Esq. on shells not noticed by 
Lamarck, 134, 407 — on the stnicturc 
of pearls, 27 — on the chemical com- 
|M>sition of^ponges, 43 1 • 

Green sand, 36. 

Gregory, Dr. notice of his paper on the 
rhabdological abacus, 147— on Mr. 
Goodwyn’s MSS. 232. 

Grouvelle, M. his errors respecting chro- 
mates of lead, 303, 

Gyrogomte, 311. 


H. 

Haidinger, W, Esq. on specific gravity of 
minerals, 391. 

Ilallostmni, Prof, on tem^ of max. den- 
sity M water, 1 55. 

Harmotomc, new variety of, 230. 

Meat and light, 201, 224, 359, 4# I. 

Ilennel, Mr. on J^mposition of white pre- 
cipitate, 151. 

Henry, Dr. W. on the action of fin^y di- 
vided )>Iatinum on gaseous mixtures, 
and its application to their analysis, 
416. ^ 

llerapatl), Mr. on his theory of light, 403* 

Home, Sir E. notice of his ( Iroonian lec- 
ture on nerves in tlic plagcnta, 59. 
of his paper on the ovum of the frog, 
60. 

Horsfall, C. Esq. on the preservation of 
the copper sheathing in a sltip, ' 

Hortus Malabaricus, 227. 

Howard, JMr. meteorological tables, 79, 
159,239,319, 397,473. 

Hyirna caves in Devonshire, 470. 

Hydrogen and oxygen condensed by pla- 
tinum, 313. 

Hydrometer for urine, 334. 

Hydrophobia, 154. 


I. and J. 

Iguanodon, 223. 

Johnson, Dr. J. R. notice of bis paper on 
the planriac, 306, 


K. 

Katcr, Capt. notice of his paper on a float- 
ing collimator, 143. 

Konig, C. his Iconcs Fossilium, 315. 
Kiihloch, soil of the cavern there, analysis 
of, 284. 

L. 


Lamarck, catalogue of shells not noticed 
by him, 134,407. i 

Lamp, Safety, Sir H. Davy on th^ 454. 
Lead, native, 154. 

subchromate of, scatiet, 303. 

— and antimony, sulphuret of, 23l.«r.^ 
Lectures on meteorites, 234. 

L4vy, M. his description of brookite, 

Light and heat, 201 , 224, .359, 401. 
l^ta, preparation of, 152. ^ ^ 

Jj^alities of rare minerals? 1 5J, ' 
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LyeVi C. Esq. notice of his paper on shell- 
marl, &C. H 1 0 — notice of his paper on a 
new eped^ of gyrogonite, 46;^, 


M. 

■ t 

Madntosh, Major, on ftimttli near the 
falls of Niagara, I2!i>. 

Made^fo, fossils of, 1 49. 

Magnetism, 154, 470. 

Mantell, 5Ir. notice of his paper on the 
iguanodon, 

Marcel dc Serres, M. notice of his paper 
on the freshwater formations of Setc, 
387. 

Marl, freshwater, &.c. 310. 

Masercs, Baron, Of. 
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